


REPORT OF ANALYSIS

{\'?A\,‘_lﬁ{'lﬂléﬂ) (
F. S. - 11518 M3, N—39694
STATE- ARTZOWA
FIELD~ WILDCAT
‘L . LOCATION- SEC. 33, T14N 3 R20E
| DATE COMPLETED- 06/03(/ A
SAMPLED BY-~ LOREMN HUGHES

DEPTH IN FEET-

CHECK OF DATA-

NAME OF PRODUCING FORMATION-

SHUT IN WELLHEAD PRES., PSIG-

L
3t

s H

47/’”4"“’4{/' ;AS wiaf ..S—.e.n/_"/!
Lo 035735

4

» 30 OBS. PRES. G665 CAL. PRES. "65.6

SR

COUNTY- MAVAJOD
WELL NAME- LOCKHART AZTEC NO. 1
OWNER- ARK~LA EXPLORATION CO.

DATE SAMPLED- 3734

Q/ﬁ

THICKNESS IN FEET-

" OPEN FLOW, MCF/D-

THE WELL DATA ARE ACCURATE, ( ) WITHOUT CORRECTION, ( ) AS CORRECTED ABOVE.
REMARKS- &
&
ANALYSIS-
METHANE 24,6 % NORMAL PENTANE .1 % OXYGEN 0.0 %
ETHAME 3.2 % ISOPENTANE 0.0' % ARGON | .1 % | R
s PROPANE 1.5 % CYCLOPENTANE TRACE % '~ HYDROGEN .1 % |
 MORMAL BUTANE .3 HEXANES PLUS 1% H2s 0.0 W
SN ISOBUTANE .2 NITROGEN 69.6 % " co2  TRACE %
SPECIFIC GRAV .884 | HELIUM .25 9
| TOTAL 106.1 %_'_ j
: CALCULATED GROSS BTU/CU. FT., DRY AT 60 DEG. F AND 30 IN. MERCURY- 312 - —

@ { PERMISSION FOR RELEASE: | o ‘
Permission is hereby granted for the Bureau of Mines to releose the above duta, toge eased
" ’ by other operators as public' information and os parts of a series of papers on & rious
fields, states, or regions. .
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REPORT OF ANALYSIS

£.5.- 11518 MS. N=-39694 H .30 OBS. PRES. 66.5 ‘ CAL. PRES. 65.6 !
STATE-  ARTZONA COUNTY- MAVAJD
FIELD-  WILDCAT WELL NAME- LOCKHART AZTEC RO. 1
LOCATION‘—_ SEC. 33, Tl4N, R20OE OWNER- ARK-LA EXPLORATION CO.

AR i
DATE??:"F'Q:’IETED- 06103463 43¢ ’747 DATE SAMPLED- 3734
SAMPLED BY- LOREN HUGHES

NAME OF PRODUCING FORMATION-

DEPTH IN FEET- © THICKNESS IN FEET-
! SHUT IN WELLHEAD PRES., PSIG- " OPEN FLOW, MCF/D-
CHECK OF DATA- :-"’ )
THE WELL DATA ARE ACCURATE, { ) WITHOUT CORRECTION, ( } AS CORRECTED ABOVE.
REMARKS~
&
ANALYSIS-
' o METHANE - 26.6 % NORMAL PENTANE 1% OXYGEN 0.0 %
ETHANE 3.2 %  ISOPENTANE 0.0 % ARGON - 1%
f PROPANE 1.5 % cvaop*smgus TRACE % HYDROGEN Ll %
NORMAL BUTANE w3 % HEXANES PLUS | 1% H25 0.0 %§
' f’ T |SOBUTANE .2 % NITROGEN 69.6 % co2 TRACE %
. SPECIFIC GRAV 884 | | ' HELIUM .28 o
s - ' TOTAL 10G.1 o
: 372.

CALCULATED GROSS BTU/CU. FT., DRY AT 60 DEG. F AND 30 IN. MERCURY-

F‘} PERMISSION FOR RELEASE:
L Permission is hereby granied for the Bureau of Mines to release the obove doto, ased
4 : by other operators as public information and as parts of a series of papers on\.s
' \'—‘ fields, states, or regions.

.......
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HA-1 Revils_d 6-26-58

State Arizona

REPORT OF ANALYSIS

* County Nsvajo

Open Flow MCE/D

Well Owmer_Aztsc land ) Cattle Co,
Location: Sec._33} T lg kR._NK

Producing Btratum;

Depth te (feat):

Stratigraphic Position of Producing Formation

F.8 No. B6T0

Fleld

Name L. !o mrt . 1

Date Completed

Walihead Pressure p.s.i.g.

Thickness {feel}:

: Sampled: ' Date:

" Mass Spectrometer Run No.

7766

" Analysis:
Methane 23.8 %
“Ethane 3.2 1
Propane 1.1 1
Normal Butane 0.3 %
Iscbutana 6.3 3
. ok Nf,ff,ﬁ SE A

By:
Date of Run 10/3/62
Normal Peathane_ Trace % ‘Oxygen_ Trace %
Isopentene 0.1 3 Argon 0.1 ;4
Cyclopsntane Trace ) A ‘nél fus 0.267 %
Haxanes Plus 0.1 % Hydrogen _ 0.0 - 1
Hitrogen 10.7 1 B8, %
B e B = . b gk s wz 4 o V"Z

Calculated gross B.t.u_/cu. ft., dry at &0°F.

and " mercury 357

CHECK OF DATA:; The well data are accurste:
S ( ) VWithout correction

T,

{ S\Al corrected: qbqv;

PERMISSION POR PUBLICATION: } R
~ Permission is hereby granted for the Bureau of Mines to publish the above data,
together with similar data released by other aperators, as parts of a series of papers

‘Y o

€ {F on analyses of gases from varfous {ields, atates, or regions.
\.j ‘ ’
Porm 10433 By
. Rev. 7'13"9
_ Title

4




:,";r-;;g_?\ :a"*-i ~'—‘-‘= '1“?—!,'.."_!:?!%"_"‘_7’;-*,’;%F{?ﬁ;'&?’?}_‘zﬁﬁtt‘yﬁ.’:jﬁ?@m;?r?;’:?z?‘-‘-‘!f?_‘"?t'?"_'_{'"}'2“""7"’ ":“'vr—n“ Ty Y TS T T T “*""‘""
"HA-1 -Ravised 6-26-58 .
KETORT OF AMALYSIS : 7/5 .
State__ Arisoma ¥.8. Wo. 8670

County____ Mavajo - Pield
Well Ovmer_Agtea Laxd & GagSlo o, Name__ L. X, Louthert %o. 1

A LT
Location: Sec. 3} _T. 14§ B. 20F Date Complated __ - o
Opan Plow HCP/D Welilhesad Pressure p.s.i.g.

Producing Stratum:

Dipthto (foa®d: - ___ : .- Thichness (feat): .

Stratigraphie Position Iot Producing Formatioti

Sampled: ' Dates___ By: _

Mass Spectromater Run Fo. 7766 Date of Run 10/3/62 N
Methane | 23.8 | k4 Kormal lenthnn; " Traed y 3 ‘OiYIiﬁ . 3?‘¢!;— .i 1' :
Zthane : 3.2° 1 Isopsatane___ 9.1 . “Qrgo:a:‘ 01 1
Propane______ 1.1 | _cmepm' Trace 1 ""'l;u&.“_- 0-_35?."'1'-"‘-1,

, Roml,lutlﬂl__g:_?____irl lgmu rlg. O.ll 1 : oio . '1.
. Jsobutane . .Y 3 litta;cnrlr 0.7 1 '.0‘1_7 . i_‘ :

cncx OF DATA: The well data are accurate : :
' ( ) Hlthout corrsction 4 ') Al,.coructod above

Pmmsmu !Dl PUSLICATION: T R
" Permission is hereby granted for the Bureau of Mines to publiuh the above. d-u. S e
together with simflar data relessed by other operators, as parts of a series of papcru_; : '
on analyses of gasas from varicus fields, states, or rasim

Conan'r

Form 10433 By
Rev. 7-13-4%
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HA-1 Revised 6-26-58 "
REPORT OF ANALYSIS
State Arizoma F.S5 No. 8670
County Hava jo Field
Well Ouner_Aztec Lagd & Cattle Co. Name L. M. Lockhart Xo. 1f
Location: Sec. 33 T. laM R 22K Date Completed
Open Flov_ MCE/D Wellhead Pressure p.s.i.g. :
_ ( Producing Stratum:
Depth te (feat): Thickness (feet):
; Stratigraphic Position of Producing Pormation
"2
ERr I - -
i Sumpled: Date: By: 3
; Mass Snectrometer Run No. 1766 Date of Run 16/3/62
Analysis: .
Merhane 23.8 % Normal Penghane_ Trace 1 ‘Oxygen Trace % :
Ethane 3.2 A Isopentane 0.1 2 Argon 0.1 z
Propane 1.1 % Cyclopentane Trace % Helium 0.267 %
Normal Butaoe 0.3 % Hexanes Plus 0.1 % Hydrogen__ 0.0 %
~ 1sobutana 0.3 1« Nitrogen 70.7 4 8,3 0.1 2 .-
§ .‘ ,.r‘-\‘:i:-_ Ld v : w . ,J’-ov N .
. 2 -1 y3
-,l5
7 !i Calculated gross B.t u./cu. ft., dry at 60°F. and X" mercury 357 Total
b
Bt
i CHECK OF DATA: The well data are sccurate:
3 ( ) Without correction { ) As corrected above
.. PERMISSION FOR PUBLICATION:
3 Permission is hereby granted for the Bureau of Mines to publish the above data,
- together with similar data reieased by other operators, as parts of a series of papers
¢t on analyses of gases frow various fields, states, of regions.
. : . Company
ot rorm 10433 By
0« Rev. 7-13-49
_ } Title
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2N AT — Calculated gross B.t.u./cu. ft., dry at 60°F. and 30 sercury 357 -

REPORT OF ARALYSIS )
State Arizoss | 7.8 No. 8670
‘  County __Bavajo Field
:E:' .' Well Owner_Aztec Land & Cegtle Co. Name L. K. l-oekhl_x!‘! Il:. lﬁ '
| E - Location: Sec._3) T. 1AW R 20K Date Completed )
h, Open Plow_MCP/D . VWallhead Pressure p.s.1.g§.
\ . Producing Stratum:
. j Depth te (feet): Thickness (feet):
: : Stratigrnphic Position of !ro:iuclng Formation
L . - N B
Sampled: " Date: ) By: i
Mass Spectr;:nuur Run No. 7766 - Date of Run 10/3/62
: T Analysia: - -
; § 5 Methane 23.8 % Normal Penthane_ Trace 3 .Oxygzcn : 3
- E"  Ethane 3.2 % Isopentane . 0.1 y 3 Argon %
| %L Propane 1.1 T Cyclopentane Trace % .Kelh-'. "%
. % Normal Butane 0.3 % Hexanes Plus 0.1 3 %
Isobutene 9.3 2z witroges 1.7 2 -y
LQ%% - ﬁi‘?—-—_-i -.""""""'w+ A s SEAGLAL s samer temo s S0 Pres e Def STy - A
o ™

- CHECKX OF DATA: The well date are accurate:

{ ) Without correction ( ) As corrected abqlvc‘__i- L

L]

. PERMISS ION FOR PUBLICATION:

on enalyses of gases from various fields, states, or regions.

Company,

I

Permission is hareby ;rmtid for the Bureau of Mines to publish the above
together wvith similar datas relsased by other operators, &s parts of a ne;hi

i ¥

i

\o]  Fom 10433 By

. Rev. 7-13-49
Title

g trewe PR - ) -
I Hf«,ﬁmwwwnw'mﬂwﬂ“'

PR .2. Ty N I O N "] [ £k SR
s R P i MLt S el SR AL B 2T on, St SRz} Bt 41
R TSR SRS e g A S

e RS K

IOy




ya‘ Dr-[

T UNITED STATES
'DEPARTMENT OF THE m'remwz‘i- |
BUREAU OF MINES
HEL UM ACTIVITY

Oetaber 6, 1962 . asanmis, Twus

3 K. Fetty, Petvolews Geolaatst . . A0
Ses Oansesvation Ocmmissica

1 O ST L

Msﬂsﬂﬁnmmo!amun&unﬂlnudnmwu
rmmmhudnu part of the Buress of Ninse swxvly for heliwm~ .

‘hlﬂu- of lhu plul to rﬁlm - mun ut mcn s« ﬂe-nlm -
" 3f guses frem the varieus statos end vould 1fkp to obtais 2 velaassof -
; the ensleged deta fer publication with similsr data zelenasd by athex - N
muﬂ. 3¢ will be sppreciatad Lf the owmar of the well fdon vhish ¥his
‘semple. vos obtained, or his represdatative, will sigi the “Fecmississ for
" tblieation” om sas eopy of the report and Teturs it te us. A self- I
m atamped exvelope is ewalcsed. -XE the owner desires. parmisaion
... ta pebligh or sireuiate the asalyticel redults, plesre mn L
cm.uy with the Mregeor, Buresu of Rinds, Vaikgiaton, B.6.0 . .

ﬁ be Te &at the well deta are umate. slesse. chesk the m:m
oa the repect of amalysis snd indicats in tha mrhu 2gTATS ﬂa:hn
MmMuﬂMtum:Motu rregtad ou. fha sheot. Ef

&a dats Mt is wet mhu. plm- anly e dumuhmtm. L

ity t.z.q.bs.z- - ﬂ".im .t-r..mw TV I

o e T W
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UNITED STATES

DEPARTMENT OF THE INTERITK
BUREAU OF MINES .
MELHN ACYIVITY

si¢ BAWILD BULDING

October 8, 1962 AMARRLO, TENAS

Bz, Soha K. Petty, Petzoleme Cmwologist Lot
941 & Gas Censezvatiss Commiasion :
State of Arisoms

3900 Borth Cemtral

Fomix 11, Arisom

..g-g-.,..?- P

~ Smclosed are two coples of a Twport on the amalysis of s gas sample
- Wiateh was-saclyzed a3 u pare of the Bureau of Nises suzvay for heliwm-

macersl gases. This sample wes obtaingd from yeur L, M.

" Lockhart §o. 1 wall lessted iu Bestion 33, Towaship 14 Nerth, Rangs

20 Rast, Nsvaje Cownty, Arimoae.

. ﬁlhr-ofm;uumpublm.sm-ofmsuﬁ.ml”ﬂ
. uf gases frem the varieus states snd would 1ike to ohtain a zeleass of
.. the easlesed duta for peblication with similar data teloasad by ather

_epergtors. It will ba sppreciated if ths owmer of tha well from vhish this

. “semple was ebtained, or his reyresentative, will sign the “Pemaission for

Publication™ om eme eopy of the report and Yeturz it @ ds. A eslf- :
sdivessed stamped exvelope is esclosed. If the owner desires -pazaission

. to publish or girculata the smalyticsl results, plesse cinmmicste

- directly with the Director, Butecu of Nines, Vaibgiatoa, B.C.

Ts be sure that the well dats are accuxats, plesse check the infermatiom
oa the repert of amalysis snd indicata in the appropriate sqesre vhathex
thay sre scsurate vwithout correstion ¢%.as correctal ca fhe shest. If
. the data shest is set complets, plamse supply the aissizg infermatisn.
' ey U VD B 2 copt= T '
= et Tk et $9¢ your woapeintisn ta furalihing i vi0h ‘saiglee
of gas for amslysis. . - :

Sisssraly ”iu. R
. 2. D, Neameilya . .
Chief, Bzanch of Ungispexing
Iaslieoouzes 2 v
e e ad b g VT -,--1_-..7 Lo PRy ™ g - e '—ﬂ--—-m-ﬂnwco—-‘-mnumwmmdva —'-'I-‘r\t .
ol o
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Lynn Lockhart *1 Aztec SE Sec 33 -T14N-
-R20E Navajo Co. The sampie of gas bein
taken (s being testad by LS. Buresv of Mines.
9 miles W- Snowflake. Gecr. 7942 ”v:"j_n
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FORM O. &£ G. 3

Lessee’s Monthly Report of Operations

ARIZONA
STATE LAND DEPARTMENT

Lease or

Permit No..1831%... ...

Mo r?.\rm‘-ﬁs Ao

oot o uveav,
t

............................................................. K=V (Locknart). = AZEee #L. e
The following is a correct report of operations and production (including drilling and producing wells)

for the month of . August ... 19.50
Agent’s Address. ... 214 N.. Central AvVe. ... Company......... o e O 0 OSSP
____________________________________ Phoenix, Arizona. ... SEENE. s
Telephone..........ccom.- - W . SO Agent’s Title...Secrefary e
e | | e | BB | WA |oew | S, | ey | | RS RIS

oYY R RO N F—
Bec. 33 (14N, .__?9_____:_}__..?!9.?.%J_e.“.?q&?tv-»

rizona.

----------------------- —QYepned -but-to-17354 AuguBt-Lathi-|-Hoke-clkeaned-opt-and-dried -8

casing th 1528', Making tontinuous. flow. Rressure (8 _to 104 to

square imch of "Sweeg® inflammabl

gas, pburns with clear blue

- Y S e E -asti
152@! to| 1635) .

f;]_.__ ey pince "Sl’l‘b‘ﬁ'ti"n"_g“'ﬁﬁ“ “Augast- rd‘;‘"“tn'e"“water""l‘av‘él""drcps'"over -----
hight. from. the surfate.to 1Z00L,.. . From 1200% _the hale can be .. . ...

bailled out in!2 hourk. From 1528 |to 1635 ft. 1t pakes 38 hours

ated--alt-2045000--galla n&y-to--clean-out-the-hole.from. ..

of 'Bontinuous %bailin Tt 19 Tound trips per houy at 47 gallons

Froh 1635' to 1745' the hole can|be bailed dry - .

in t 18 shspecfed that |the m ffpct of the shot:
....................... ......‘as ~GONC car .‘_ . bhe...s lt.-...sect_i 3 r ‘._-.; 1 .‘T.;?__:ﬁe‘.__-_le_SBLm‘wi_th-‘__.
' ont! too ~t hn  thé 1imeston th 17854,
NOTE :—There WeTe.......oooerrerresreeesseneeTUNS OT 5al€S OF 0115 e runs or sales of gas;

NOTE:—Report on this form is required for each calendar month, regardless of the status of operations, and
must be filed in triplicate with the Commissioner by the 6th of the succeeding month, unless otherwise

directed by the Commissioner.
K- .
S K-WO11Coo ...
! :I 7 5’ . {D Comppny
“""""“"""""""."':'""""""/' ------------------------------------ By ........ (SR A A L3 PR {.‘.éf ....-...._..--....‘ .......................
Date . e Secretary
1 214 N..Central.Avs.,.Phoenix,. Arizona
e@ Address

O iﬁ‘..':i'!‘» "ﬂ:" :E';:

ATD




FORM 0. & G. 3 i,

ARIZONA Lease or

Permit No 19313

STATE LAND DEPARTMENT

Lessee’s Monthly Report of Operations

................................................. o KB (Lockhard) = AZe #h e
The following is a correct report'of operations and production (including drilling and producing wells)
for the month of.........; July S 1950
Agent’s Address.214.N,.. Central Avee ... Company... K=W. 011 Coa
............................... Phoenix, Arizona. ... . SIENEA. .- . eoveoeeereemaceemm oo eeen e e e e
Telephone............: A4-2166 . Agent's Title . Becredary .
ton ars ubic Fee Remarks (if dr_llling. depth; if
TR LT | e | PGSR o el | MR T psoive el
NE-BE | . ... 5% U HNSRSN S SN AU NN NSO
oo i 114l 508, Navdjo County, Arizona.

Julys...Bridged. 18Y81 . 4.filled. atigve. bridge with & d rock.and 983" .
of cement to 17§5'. Placed; 535 quants of 100% Nitrp Glycerine
"""""""""""" Fatween 1HP0oY and L1735l . “Hple packdd with W ter T quly 30, it P~
---------------------- Glyce, 4ne.-Lo.-of Farmingion;-New Hexlco deto top. 135 gquarts. ..
______________________ onlys)

........... l e
NOTE:—There Were. ..o cecceeemeaeememnnreeaenee runs or sales of 01l .ol runs or sales of ggg;

runs or sales of gasoline during the month. (Write “no” where applicable.)

NOTE:—Report on this form is required for each calendar month, regardless of the status of operations, and
must be filed in triplicate with the Commissioner by the 6th of the succeeding month, unless otherwise

directed by the Commissioner.

K-W 0il Co,.

Approved:

914 N, Central Avenuse

=" ’ | Phoenix, £#%ona

e RS




FORM O. & G. 3 ( {

ARIZONA Lease or

STATE LAND DEPARTMENT =~ "™ ™88
Lessee’s Monthly Report of Operations

...................................................... W {LocKkRATE). . AZEOC FL
The following is a correct report of operations and production (including drilling and preducing wells)

for the month of ... . JUNe . 1950....
Agent’s Address......214 N, Central.Aves - Company . E=W.Q11 Coe
.................................... Phoenix, Arizona. . ... SEEIIOM. ... oeoceeoeevereeoerermremmcismsmeesenesenss et e
Telephone........cc.cco. 4-2156 Agent's Title Beeretary oo
Section own. b . Cubic Feat Allons o Barr:laruf :le‘ina;-‘!:sn {if dr_ﬂlinz. deplh;uif
a:;] ! Tahip Range dl::% I.;:nafﬂl-)enlls Gravity (in 19}‘:02:5:&) GGEsoa!ine[ s(oi‘{‘:]ti;tz‘i " ;fd test E::;_e zé:ill;:ee acggt:'ﬁ *

, Arizona.

, d_foristuck pipe stove 236301, Abasndoned 706! of
5Ln pasing and|one 25} 43" bailer.

NOTE :——There WeIt.......oooseoeeeccarrmerascoars: runs or sales of 0fl; oo runs or sales of gas;

__________________________________________ runs or sales of gasoline during the month. (Write “no” where applicable.)

NOTE :—Repdrt on this form is required for each calendar month, regardless of the status of operations, and
must be filed in triplicate with the Commissioner by the 6th of the succeeding month, unless otherwise
directed by the Commissioner.

Approved < T K-KOilCD Bt e s
pany
....................... I TV VT WP
Date By T ite DEE efapy

g0 - --.214_.H....Cen.tra],..ﬁi?;,.--ﬂhoenix,--uimna

il .i}h..-‘ni:‘;‘;-&

A

(g s

TSR

3l




0. A. LARRAZOLO, JR.
Petroleum Geologist
Phone 2-8459 254 Korber Bldg.
Albuquerque, N. M,

September 6, 1949

¥r., W. H. Weast
513 . Latham Sto'
Phoenix, Arizona.

Dear Sir:

Pursuant to your request made through Mr. D, M, Fere-
bee, of the Stanolind 0il and Gas Co., I went to Winslow, Ariz-
ona on August 28th., and there, through the courtesy of Mr. Fere=
bee, examined cores, logs, laboratory tests, etc., from the Lo-
chbart No. 1 Aztec well drilled in section 33 T 14 N R 20 E.,

—Navajo County, Arizona, I returned to Albuquerque the same

afternoon bringing with me all the documentary evidence concer-
ning the well which was kindly furnished me by Mr. Farebeo.

Although time has not permitted an examination of the
area in which the well was drilled it is evident from siruce
ture maps and regional geology that the test was drilled on ade-
quate geologlecal structure., The stratigraphy of the area as
deseribed by Mr, Charles S. Lavington in his report of the re=
gion and by Mr. Ferebee personally to me, coupled with the struce~
tural features as mapped, certainly merited the test. The
results of the Lockhard No. 1 well amply confirmed the opinions
of these two gentlemen.

The well started in the Coconino sandstone of Pere
mian age. The succeeding underlying formations were topped
at the following depths:

Supai formation 550 £t.
Fort Apache Zone of Upper Supal

(£rom samples) 1540 ®

(from Electric Log) isz2o "
Bottom Fort Apache 1750 ®
Middle Supal 2160 *
Lower Supal ' 2480 ¢
Intra=-formationa conglomerate 3015 to 3024 ft.
Pennsylvanian formation : 3024 ft.
Migsissipian " 3650 ®
Devonian " 3685 #
Total Depth 3734 ¢

It is bardly necessary to deseribe the log of the well
in detail. The important features of the well are the zones
which the core analyses, electric log, solubility tests, etec.,

are worthy off further treatment to test the possibility of
0l1l and gas production,

There are three potential oil and gas horizons in-
dicated by these tests, as follows:

Al A s T e e f e

PR PR EI TR JORY |

STRP ROk TR
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Zone 1. The electric log picked up the top of the
Fort Apache zone of the upper Supai formation at 1520 ft.
from 1520 feet to 1628 feet the cuttings showed oil stalnes-
this section was not cored. From 1678 to 1741, a thickmess
of 63 feet, the section was cored and a core recovery of 100%
was obtained. The core analysis of this section, copy of which
you have, shows a dolomitic limestone with a weighted average
porosity of 3,5%;.average oil saturation of 32.6% and 70% sol-

ubllity in acid. Permeability tests indicated a high capacity
of the section.

Zone 2. From 3150 to 3600 feet there 1s a zone the
upper part of which sonsists of lime showing only minor frac-
tures with local zones of saturation., ¥rom 3452 to 3513 feet
laboratory tests indicate a saturation of from O to 12. 4 and
a solubility in acid of from 57% to 92%, with an average of
70%. From 3513 to 3600 feet alternating shales%ulimestones and

sandstones show minor fracturing and a small ssturation in the
COTres.

The whole zone, an aggregate of 400 feet, may be worth
a test in future wells if contemplated tests in the Lockhart No 1
well are successful. In this well however, the zone does not seem
of enough importance to justify the cost of a thorough test,

Zone 3. from 3610 to 3640 feet a brecclated, hard, red,
gritty conglomerate, in which no eore recovery was oﬁtaine&,

mzy contain major fracturing.

From 3657 to 3685 feet the core analyslis shows continocus
o0il satiration ranging from 3.6% to 41.4% and a solubility in acid
of from 76.5% to 89.5%. Effective porosity of this zone ranges
from E:£§_Eg#§i5% and major fracturing is plainly visible.

From 3685 to a depth of 3708 feet core analyses indicate
oil skturation of from O to 14.5% with a elghted average of 9.06%;
solubility in acid of frem 38.9% to 89.4% and the greater portlon
of the zone averaging better than 74.34.

The high porosity and saturation indicated by core
analyses in zones 1 and 3, together with the high solubility
of the formations in each zone and the presence of major fractur-
give these two zones a high potential value as oil and gas horl-
zons, With modern methods of well completion and development no
well having the inidations shown by this well should he abandoned
without a proper treatment with acid and, as indicated in this

case, implemented by shooting to loosen the formation and make
it more susceptible to acid.

From the foregoing facts it is obvious that acidizing
offers excellent possibilities of developing commerclial produc-
tion of oil and gas in at least two horizons in the Lockhard Ko. 1
well, It is therefore recommended that after drilling out the
plug and cleaning the well the followlng steps be taken:

Zone 3.

It is suggested that 5% inch casing be set at 3605 feet
and cemented with at least 250 sacks of cement and preferably
300 sacks. It is then desirable to shoot the foremation with 250
quarts of nitro-glycerine. The well should then be throughly
cleaned out and a production test made., If the shot fails to
develop commercial production of oll or gas it will serve to form

lines of fracturing in a deep zone sorrounding the bore hole which
will permit the acld penetrate deeper. Thig should be applied in
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at least two and preferably three stages. The first should be no
more than 1000 gallons. After that the well should be thoroughly
c¢leaned out and a production test made. The second stage should
be with 3000 gallons. If a third stage is necessary then 10,000
gallons should be applied, cleaned out and tested.

Zone 1,

This zone, from 1520 to 1741 feet, is also a most att-
radtive one. If zone 3 should fail to develop into a commercial
zone after acld treatment the same procedure should be followed
with zone 1.

After recovering as much casing as possible above the
cemented section a bridge plug should be set at 1750 feet, The
casing shovld be set at 1520 feet and cemented with 250 sacks
of cement. There will then remain 230 feet of open hole which
should be shot with 350 quarts of nitro-glycerine, cleaned out
and tested. If results are negative or unsatisfactory then a
three stage acid treatment should be applied with the first
stage being 1000 gallons; the second 5,000 gallons and the third
if necessary not more than 10,000 gallons. It is important that
the well be cleanéd ocut and tested after each stage. Then if

the results of any one stage are satisfactory the others can be
eliminated.

Even should the results of the third and deepest zone
prove satisfactory it may be found desireable to treat the
zone 1 interval, In such case the casing should be perforated o
with from 300 to 400 perforations opposite the interval from
1520 to 1741 feet. Then the recommended acid treatment should

be applied. Shooting, of course, would be eliminated in such
a case.

Although carbonaterocks, such as limestones, are not
all equally soluble in acid, where properly applied, the acld
produces amazing results even where the formations have has
barely a color of oil or a faint gas odor while drilling.

Acid emlarges the pores and creates cavities in limestone, es-
precially where major fracturing exilsts., The deeper the acid
penetrates the formations away from the bore hole the greater
the outlets, or pores, become permitting & freer flow of oil
and gas. Hence the adviseability of acidizing in two or three

stages, each stage with a greater amount of acid than the prece-
ding one.

It is not possible to estimate the amount of oil or
gas that acid freatment will develcp on relatively similar for-
mations in widely separated areas. Comparisons may prove un-
satisfactory. In order to point out what the proper applica-
tion of acid can do, however, it may not be amiss to city the
development of a weil in the Boundary Buttes area or northe-
eastern Arizona and scutheaster Utah which is now producing

from Hermoss limestone the gelogical equivalent of the formation
in the lower zone of the Lockhart well.

Byrd-Frost!'s English Fo. 1, located in C NE} NWi Sec-
tion 22 T 43 S R 22 E., San Juan County, Utah, topped the
Hermosa formation of the Pemnsylvanian at 3790 feet. The lime
core showing gas and oil. Laboratory tests of the core did
not show good porosity. A drill stem test, however, from 4625
to 4677, open 1} hours, had gas at the surfact in ten mimites
estimated at 250,000 cubic feet per day.

3t
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The zone was treated with acid through 200 perforations
in the casing. The first stage of 1,000 gallons did not produce
any additional gas. The second trea%ment with 2,000 gallons in-
ereased the flow of gas to from eight million to ten million cuble
feet per day. The last stage of 10,000 gallons developed the flow
of gas to an actual measurement of 20 million cubic feet per day.
At the time of completion it was also making a smail amount of

high gravity oil.

Laboratory tests of the cores from the two horlzons
mentioned above in the Lockhard No. 1 well indicate that the
ihree stage acid treatment recommended has btetter than an aver-
age chance of developing commemcial production. Both zones are
equally important and both should be tested, zone No. 1 even if
the acld has to be applied through casing perforations.

Respectfully submitted,

i 0 rrazolo T
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' Report to Messrse Je M. Kellogg and We He Venst,
Phoenix, Arizons §-27-47
ﬁ-’y zf;j_‘fﬂ’ 22 Al :'iffr’ C.
e
1 SUBJECT; Stretigrophic geology of L. M. Lookhart, No. 1 Aztec Vell,
Sec. 33, T 14 M, R 20 E, Navajo County, Arizona, Elevetion 6011 ft.
11 INTRODUCTION T0 STRATIGRAPHIC COLULE AT VELL; The following
condensed description of the geologic strata represented hes
been compiled from the log of Stenolind 0il snd Gas Company
and from examination of well cores snd samplese
Feat
to Top Rock Descripiion Formation
] Sandstone, white, quartzitioc, fine-grained Coconino
550 Shale, red brovm, silty, ceslcarcons, in —
sendstone Supai
620 Anhydrite ond gypsum in shale
820 Sandstone, slternating with gypsum, axhydrite,
halite
1070 Shale, gray end brovm, silty, dolomitic, massive
1110 Anhydrite, mottled %o white, herd, demse
1140 Halite, greding dovm into anhydrite and shale
1250 Shale, gray brovm, calcareous
1270 Shale, red brovm, halite inclusions; grading
dotn to enhydrite, helite, sondstone, red
L shale —
. 1540 Dolomite, dark gray to bleck, silty, some black
_ - organic matter Fort Apache {
i ;1870 Shale, gray, alternating with dolomite /menbas .
& ~1678 Dolomite, brovnish gray ase Fte Apache
1750 Shale, red brown, dolomitic )
- 1770 Helite, with beds of sendstone and anhydrite Bese Upe Supai  }{
A 2160 Anhydrite, grey, massive with halite
L 2175 Shale, red to chocolate brown, sendy, includes
gypsum end minor beds of sendstone
2620 Shale, gray, bighly micaceous, dolomitic
27556 Dolomite, brovm to gray browm, silty
L 2780 Shele, gray, dolomitic, erd some dolomite
- 2860 Limestone, grey browm, shaly, dolomitic, vith
S minor streaks of brown, caleareous shale
S 2904 Shale, brovn, celcareous, hard, dense; some
N
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Feet

to TOE
2930

2938
2995
3015
3020
3040
3090
3107
3121
3127
3132
3138
3141
3147
3156
3166
3176
3184
3216
3273

3286
3380

3424
3471
3479
3505
3539
3544

3575
3610

3641

ko3

Rook Desoription Formetion

Shele, brown, calesreous; stresks of brovm
limestone

Limestone, chertp, hard, silty, interbedded
with caleoreous, mottled green shale

Shale, brown, cslcareous, fractured, with
sanhydrite inclusions ‘

Limestone conglomerate; smooth brovm Base of /
1imestone pebbles in lime matrix ¥iddle Supel [

Shale, blue gray, calcareous, silty

Shale, brovm, oelosreous, small lime pebbles

Limestone, brovn, silty, some froctures

Shele, brovn, calcareous

Limestone, gray, very shaely

Shale, brovm, oaloareocus

Limestone, dark gray, silty

Shele, brown gray, caloareous

Limestone, gray, very silty, nodulear

Limestone, ephanitlc, grey, cherty, fractured

Shele, dark brownish gray, calcoreous

Limestone, grey, silty, cherty

Shale, dark gray to black, fossgilifercous,
onleereous , vith minor fractures

Limestone, grey. massive, coarse grained,
fossiliferous

Shele, micaceous, silty, caleareous; minor
fractures

Shale, gray, silty, bentonitic, caloereous, with
1lime pebbles

Limestone, gray, slternating with gray shale

Shele, mottled, red brovm, calcereocus , nodular,
end limestone, thin, gramler shely

Limestons, gray, granular, silty, fossiliferous;
some chert, minor freactures

Sendstone, very fine grained, fractured,
calcareous

Limestone, gray, cherty, greanuler, minor fractures;
grades down into shaly limestone

Shele, red brown, csloereous, micaceous, with
beds of fossil limestone

Sendstone, dark gray, hard, fine-grained, with
purple shale pertings

Limestone, light gray, coarse-greined, silty, with
shaly pertings and grey brown nodular shele '

Shele, red brown, calcereous, fossilifoerous

Shale, red, silty, mottled, with subangular granite
fragments

Sendstone, very shaly, fine to medium-greined,

calcareous; some limestone inclusions
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_..152_3.?2 Roek Desoriptlon Formation
360 Linestore, dolomitic, silty, massive, with
minor fractures
3657 Limostone, dolomitioc, gramler, sandy, with
vugs of white crystslline limestone,
major frastures
3685 Limestone, dolomitic, gray green, with thin
gnarly beds of sandy shele
3708 Smdstone, Tine-grained, onlcareous

3724 Granite, biotite, weathered

Pre-Cambrian

A e e e

III AGE OF STRATA AND RELATIOK T0 SEDINENTARY BASIN: Most, if

not ali, of the sedimentery strata encountered in the well
are of Pennsylvanian snd Permien ages Pre-Cambrian grenite
was encountered at the bottom end a smell thickness of
Devonian and Mississippian strata mey possibly rest upon it,
though the writer believes that Pennsylvenien beds extend:
dovm to the grenite. It is importent to note that this well
is loosted on the margin of = basin of Pennsylvenian ege eand

near the center of the deepest basin of Permien age (3200 feet)

in Arizonae

ZONES THAT SEOW OIL CONCEKTRATIONS: Acoording to core enplysis

by Stenolind 01l and Ges Company the following zomes were
found to comtain oil (Anelyses made by regesrch depertment in

_ Tulsa) as per sttached enclosures

1678 - 1741
2873 - 3129
LTS - 3449
3452 - 3515
3667 - 3708

S5 27-94
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ZONES OF FOROSITY AND HIGH RESISTIVITY FROM ELECTRIC LOGs

An electric log vrepeared by Slum'beréer Viell Surveying Corpora-
tion (see sttached) indicates the following:
(1) Porous zone in limestone vith high resistivity
from 1510 to 1730 feste
(2) Verious zones of porosity snd high resistivity
in limestone indicated between 2873 and 3565 feets
(3) Zone in limestone between 3657 snd 3708 indicates
a porous zone of high resistivity releted to srea

of major fracturing observed in the corese

ZJONES OF OBSERVED FRACTURES According te De He Ferebee, who

vias geologic observer for Stanolind 0il end Gas Compeny,
the folloving zones of fracture in limestone were noted.
(1) Minor fracturing in limestone 1678 - 1741 feete
(2) Hinor fracturing in limestone end shale 2873 -

3615 feete

(3) Major fracturing in limestone 3657 - 3704 feet.

ViI GENERAL CONCLUSIONS; Most favorable zone for testing, based on

field exsmination of cores and cuttings, on Slunberger log of
well snd on lab analysls of core appears 'Eo be between 3600 -~

2708 feets A second fevorsble well for testing is indioated

bebween 1510 snd 1730 feete Should a successful ocompletion

be made in either or both of these zones, further testing would

seem to be warrented in the porous -sections’ of the zone between -
2873 - 3565 feete
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VII1  INCLCSURES s

(1) Slunberger deteil log of Lookhart No. 1 Aztec Well.
! (2) Slumberger general log * " n ox W » §
n " " % L ] 'by

(3) Core analysis summaries

Stmolind 0il snd Gas Companye

Report submitted August 27, 1949

iy
P

Postoffice Box 554
Flagetsff, Arlzona
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FORM 0. &£ G. 1 2
e ARIZONA STATE LAND DEPARYMENT
Sundry Notices and Reports on Wells  rease or
Permit No............... -
Notice of intention to ATill o s s [ -
Notice of intention to change Plans..........coooernommsmsenaseeme e b
Notice of date for test of water T Py S RDVOON N
Report on result of test of water P VLT LTS ) VRS UURN SR
Notice of intention to re-drill or repair well ...
Notice of intention 10 Shoot. et e [ e
Subsequent record of ShOOENE ..ot e
Record of perforating Casiff. .. oo s o
Notice of infention to pull or otherwise alter casing........oomtom oo
Notice of intention to abandon well..... o R
Subsequent report of abandonment. ... L
Supplementary well history ... e eme e enrnn s s ene s sneaenenans -
(Indicate above by check mark nature of report, notice or other data)
e June 6, . 1999
Following is a (Notice of intention to do work) on land under (permit) described as follows:
{Report of work done ) " {lease )
Well No. ... IsMeDockhart "Aztec Land & Cattle Company, LEde" Foe 1 oo
Section Township Range
................................... Sectionagamxnzonussm
=K
The well is located.......... 17966 feet (S) of ... J=W center ijine and.... 1365.6 .. feet
XK
(W) of.. 3888 ereeemeeeenaare line of
Section... 331 Fe 14 §., B, 20 %, ... GASHK, Favajo_cmty,swlake-ﬁrea,.i:dzo .................................
The elevation of the derrick floor above sea level is.............. 6 B0 e ecenees feet

DETAILS OF PLAN OF WORK

(State names of an expected depth to objective sands; show sizes, weights, and lengths of proposed casings;
indicate mudding jobs, cementing points, and all other proposed work.)}

Well was drilled mad cored to a total depth of 3734 which depth was reached on June 3, 1949. 3
Top of a pinkish blotite granite was reached at 3724'. No commercial oil or gas formations

on June 6, 1949, tle following sbandonment pr

vooden plug with drill-pipe snd érill-collars to 700 feet.
"""""""""""""""""""" (valanés of vask of “tHis Page.
Approved.....June. 21, 1949 eteeear e eaet e mmrmenenes
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F N 1 L VUSROS
NOTE:—Reports on this form to be submitted in triplicate to the Commissioner for approval.
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Contimmed from Front Page

sgwiust in sacks, To then plasce 26 sacke of cement on top of sawdnast whioh will £111 hole
to 650 feet. To cut off the 20" conductor pipe one foot ebove bottom of cellar,. To weld
a 3/8" steel plate over top:iof 20" conductor pipe. To weld a 2% pipe to above plate which
will extend above ground level ms a merker for well when celler #31led. %o fill cellar to
ground level and level off location. The well to be sbendoned in accordance with the above
descrlbed program,
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STANOLIND OliGhS CT
Researeh ‘D-pq7""~,

-3
L. M. Lockbart _

Aztec #1 Labt. No . 2708

wildcat Navajo County, Arizona Date Reported 4-18-49

Lo cation Bec. 33.T14NR 20 E Px Date Received 4-12-49
Formation Analyzed Ft. Apache Zone upper Supal

Coring Data
Zomne 1678=1741
Start Coring 1678
Top o £ Sand 1£40
Tottom of Sand 1750
Stopped Coringl74l
Tatal Feet Cored 63
Total Feet Formation 210
Recovery, Feet of Formation €3
Recover % of Formation 30.0

Type of Drilling Fluid (Oil o r water Ease muc) Jel Nase with Sawdust

Flltrate Loss (CC. PFer Min., Apl) ===

Summary of Céme Analysis

0il Content (By Extraction) o ro 8it :
Zo ne Feet of Bax. Ne wtd. Ave. AvV.

Sand S¢

1€78~-1741 63 10.2 o7 3.5 3i

% Por comparative purposes ¢ nly. Not to be used in estimating
oil in place.

Permeability* 7 ,
Feet of ¥illidarcys Capacity:
Zone Sand - MaxXe Kin. Wtd. Avg. Ft. 4D
1678~-1741 63 22,60 .05 +65 40,95
*I{nless Noted Otherwise Permeabilityes axre Parallel To .Bed_dhg
Planee {

¢ Indicates 1less than" > 1Indicstes "Greater Than"
Tetter o £ transmittal by D.M.Firebee, no date no file
¥With graphical core analysis 10 g.

Acid response test to Yollow as supplement to this report.

ec: Lewis Fineh, Jr., H. T. ¥o rley (2}, C. F. Bedford,
D. Y. Firebee
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L. M. Lockbart

Aztec # 1 Lab. No. 2708 i
wildcat Navajo County Arizona Date Reported $-24-49
location Sec. 33 T14NR20E Date Received 5-20~-49
Formation Analyzed lower Supai Marine Penn (¥aco?) :
Miesissippian (RedwallR)ev. 5990
Coring Data
Zone 2873-3129 3175~3449 3452~-3513
Start Coring 2873 3175 3452
Top ¢ £ Sand 2480 3175 3452
Fottom »f Sand3l76g 3452 Ak
Stoppad Coring 3129 3452 3513
‘Total FPeet Cored 54 J00** 61
- Total Feet o T
Formation 6956 277 - e
. Recovery Ft. of
Formation 51 86 61
Recovery % of ' '
: Formation - 7.3 31,0 —————

Type of Drilling Fiuid foil o r water base mud) Jel and Sawdusti
Filtrate Loss (CC per 30 min AFD) High :

* Does mot include drilling interval of 202°

** Doee mot include drilling interval of 177°

Summery of Core Analysis
0il Conmtent (Ey Extraction) .

L G A HROARA i  GE is  0

Feet o T Porosit Avg. 0il.
Zo ne Net Sand X, Te wtd. AvgZe. Sat. %
2873-3129 ) 51 5.0 < «b 1.6 2.0
3175-~3449 76 1.8 (0O -8 11.9
3452-3513 61l 3.7 %o 5 _ 1.2 . 3
# For comparative Purposes only, Not to be used in estimating oil in place
Permeability* C ¥illidarcys ' Cape
Feet of Ft. XD
Zone Net Sand Yzx. ¥in., vid Avg. -
2873=-3129 - 81 ' 4.45 - < «08 o4l 20,91
3175=-3449 S 76 < Q6 < 4086 <906 3.80
3452-3513 61 < «05 - (.06 W06 2.75
tinlees noted otherwise Permeatilitiee are parallel to Bedding Planes
{ Indicates "lese Than" > Indicates “Greater Than" -

Letters o f transmittal ty D.M.Ferebee, 5«12-49 no file.

with graphical core analysis log. :

Please attach to Report #2708 dated 4-18-49

Acit Sol ubility teet to follow a&s a supplement

cCLewls Finch, Jr., HoT.Mo rley (2) , C.F.FBedford, D.M.Ferebee

By J. W. Spurle ck
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L.l Lockhart ]
Azlec Unit f:r‘]-. Lab. NOs 2708
Field Wwildcat Navsjo Co . Arizona Date Reported 6-3-49
Location Sec. 33 T14W R20E Date Received 6-3-49
Formation Analyzed Mississippian? Devonian? El., 6920
Coring Data
Zone 3657-3685 2685-3708
Start Coriniy 3657 3685
Top o £ sand 3452 3685
Stopped Coring 3685 —-———
3685 3708
To tal Feet Cored 21 * 23
Total Feet Formation 33 sas
Recovery Feel of
Formation 16 21
Recovery Z o £ .
Formation 48.5 ——
Type of Drilling Fluld  Jel and Sawdust
Filtrate Loss9CC per 30 min. API) High
*Does not include drilling interval o £
Summary o f Core Analysis .
01l content (By Extractivn Po ro sity Averag
Zone Net Sand Hax, ¥in, Wtd. AVE. )
3657=-85 16 . Ba7 1.1 ' 2.9 ' - '_23.'9
3685=3708 2l 1.6 < +0 «9 9.6
*# Yor compavative purpo&es only, Not to te used in estimating oi}. in
place. .
Permeabllity* Millidercys
Fte of : : Capacity Ft
Zone Net Sand Max. Min, Wtd. Av. XD
3657-85 . 16 85 <06 « 10 1.60
- 3685~3708 21 {06 L6056 { <06 1.06

Letter transmittal by D.M.Ferebee,. dated 6-149 no file.
with graphical coXe analyels loge. _
Other test to follow as supplements.
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"«mun ol AND GAS cOMAgY

RESEARCH DEPARTWMENT 3
CORE ANALYSIS SUMMARY

L, M, lockhart
nt e 1)

LAD. NO.

g

:u_;lﬂé_@“i- Ravajo County, Arisona

Locarion__58Ce 33 TLLNR 202 __DATE ABCEIVED.

DATE Han.__m:W-——

FORMAYION Aum'.um_wh. Zone upper Supal LEV

CORING DATA

zOuR 1678-1Thk1
START CORING 1678

TOP OF SANMD 1540
SOTTOM OF SAND 1750
STOPPED CORING V7hd

YOTAL FEEY CORKD 63

YOTAL PEET OF FORMATION 210
KRECOVERY, FRET OF FORMATION 63
RECOWERY, % OF FORMATION 30'0

TYrR OF DRILLING FLUID (OfL OR WATER BASS MuD) Jel Base with Sawdust

FILTRATE LOKS (CC. PER 30 MIM. A¥1) e

SUMMARY OF CORE ANALYSIS

OlL. CONTENT {BY EXTRACTION)

i TONE L N'l‘:.:::l’ MAX. um.r" WYD. AVS. 0':‘- v, %
i
|
L 1678-17M1 63 10.2 5 . 345 32.6
|
Srom COMPARATIVE Pumroldm OwLy. NOT Te B2 Usss In EemiMATIES O In FLACE
PERMEABILITYS -
MILLIDARCYS CAPACITY
ToNE NTMB:D MAR, MIN. WTD. AYS. FEET X M. D.
1678-1781 63 27.00 <05 «65 0,95

SyUnLEse NOTSS OTHERWISE. PERNEABILITIAE AR PARALLEL To Drootne PLANES
s INDICATEY LESE THAR''s D" INbicaTis 'ENEATIR THAR 1

Letter of transuittal by D. M, Pirebes, no date, no file
with graphical ocore ansiysis log, _
Acid response test to follow ue supplement tothis report.
cet lewis Finsh, J;,/ '

H, T. Morlsy (

C. . Bedford

D, K. Firebee

|
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HOuM SB3 1-48 ‘ 1‘ X
r‘ OLIND Oll. AND GAS COMPANY
LN RESEARCH DRPARTMENT :
CORE ANALYS!S DATA RECORD : -
way _AStAS vl risco__ Wildsat srara__Arisens pare...=G=b® LAS. uo_ﬁ_ﬁ" -
AN — SERCRNTION . PERMRASILTYASILLY | errmcrivm To WASE | % sesma jemavirvorew| PORETUM
vmaricaL | sommewtar | romomrr % warm voran = wlh ne 'm.u‘rL“::‘:,.
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» 1690-04 e
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FORM 481 -48

(’ )NOLIND OIL AND GAS cor(')w
k2 RESEARCH DEPARTMENT e
CORE ANALYSI!IS SUMMARY

L, ¥, Lockhart
wae __Axtas F)1 LA, MNO. 2708
rmeo_ hildeat, Navajo vounty, Arisona pate neronran_ 2=2h=bd
Locarion_. o80s 33 TALN R0 oAty meemvap__2=29=49

P Nago? 2990°"

FORMATION ANALYIED

Mississip-ian (ledwall?)
CORING DATA

one 48733123

3175=30k49 3452-3513
START CORING 2873 3175 3452
TOP OF SAND 2480 ' 3175 3452
BOTTOM OF SAND 3175 1 3452 ————
STOPPED CORING 3129 sh52 3513
TOTAL FEET CORED 5k #* 100 & 61
TOTAL FRET OF FORMATION 695 277 —
RECOVERY. FEEY OF FORMATION  §] 86 61
RECOVERY. % OF FORMATION Toh 31.0 ——
TYPE OF DRILLING FLUID (DL OR WATER BAsE Mud) Jal arxi ..awdust
FILTRATE LOSS (CC. PER 30 WIN. APIY oh
#* Loes not inelude drilling intervel of 202!
#¢ Loes not include drilling interval of 177°
SUMMARY OF CORE ANALYSIS
Oil. CONTENT (BY EXTRACTION)
POROSITY
TONZ N:T‘I:AO:D MAX. MIN. WTD. AVG. O?IYI.-AA??‘*
2873-3129 to5L . 5.0 <ad 1.6 2,0
i 3‘-&52”3513 ‘ 61 : Jo? ' 05 1.2 503
| :
iron_ ComPFARATIVE PURPGSEE OwLY. NoT To Ex Used 1N EsTIMATING Q1L IN PLACE.
FERMEABILITY®
| HILLIDARCYS
ZONE i N'll'l't:::D MAX. 1 MIN. WTD. AVG. F::;c:l:vb.
l
2673~ 5129 | s bobS 05 1 20,91
31753449 ! 7€ .05 - 405 <.+05 380

#UNLESS NOTED OTHERWISE, PERMEABILITIES ARE PARALLEL To BEDDING PLANKS
" INDICATES “LESS THAR'': " F'* INOICATES "“GREATER THAN':

Letters of sransmittel py w. n. Ferebee, 5-12-43, mo file,
with grayhical core anzlysis log.

Fl: ase attach to igyort 703, dated 4~18=49,

acid solubilivy test tc foliow as & suplement

ce1 Lewie Faiac., Jdre -
tig Lg -iorle_ ’
vy [y Bedflord
we-tis Fersbee
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*Frem Capillsry Presn s Saterstion Test
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and Scldlaing tesia aro mady,

o -
i
t!ﬂ 283 1-40 g ( = l
- s%. MOLIND OIL AND GAS CO f
?7,3 RESEARCH DEPARTMENT ¢ {
CORE ANALYSIS DATA RECOR. -} e
f L. H, logskhart el
' wany  Astes #1 oo Nildeat stare__ACizan® pate_ S=2Lel® we. No._ 2708 -
SAMMLE PERNEARILITY-RILLIOARCYS [EB— [Ty T [ SOLRE 11 4] 3t ]
/ we _l - FERCRIFTION I weaniear | wommomas | vosmry % on. w' o::mm|m‘:mu ‘1':- 1wk ncL :-A.n“x:'o"-r' :_.'&‘.
. : i
J mj'qa SM Shale <405 <43 o7 1.7 96 03 lmﬁo
E 207682 » < o058 < o5 — — —
L 2900-05 " <.05 <ob — — —
L 3037-39 " bobi5 5,0 0,0 300.0 100,9
N 3039-4b . <05 ‘o7 0.0 1I00.0 | 10U.0
0 046-49 " <05 =405 1.4 21.3 78.7 | 100.0
F 3".9“52 » ‘(.05 < ™ 5 —— - Dpu—
k 3052*1 " < .05 1.0 0.0 m .O ]m.o +
R 306169 ] <.05 | 3eb 0.0 | 100.0 | M0.0
& 3124-29 " 1.7 Sebs 1.3 Q8.7 100.0
T | 2175-80 Sandy Shale 205 | 705 11 | 1.8 | 822 | 2000
J 3180-84 n <.a05 1.8 20.8 50.0 7C.2
v 3184=-87 u < .05 5 - — —
- 3201-05 " <05 < o5 — -— —
3216=22 " <,05 5 — — —
I 3281*-3? " "'-005 05 ——— —r— ——
& 328792 “ - 05 ~ o5 -— — ———
RA 3351-56 " < 405 5 — — -—
"I“E 3356-65 " <.05 <-.a05 i .s — — —
nl 3365-74 " < +05 .05 5 Foh 92,6 | 100.0
b ?37h-79 " <. o035 12 Sheb LS54 100,0
— 3h22-27 " .03 < o5 — — —
nf 3i27-36 " K1 les 0.0 100,40 100,0
wa PIVRRTRY " <. a5 7 0.0 100,0 10G.0
| &H 345258 -ardy ohals ~ 05 <05 1.1 340 97.0 | 100.9
Ty Al 34,58=67 " 2,05 1.0 12,3 87,2 | 100.0
HO | id 3467-75 " ~ o5 le2 00 | 100.0 | 100.0
) ] ) “ :5 'L?')-B“ " . .05 ' 05 . —— t—— ——
PR ¢ ~L 348491 " 2 05 . — — ——
- 4 Be - 3491-3500 " ) 9 1.7 9.3 100.0
: ) AR 350008 " .05 Y 945 67.4 T7.L
i b 3508-13 " <405 «7 " 0,90 1G0.0 100.2
: 1 43
/- The raported satusat : —3
i saturatien, -mnynamnn—smm-nmmmundmmmu-mw. inchas vartioniZy #F Jerilem sa whish permeadbliny. perwity
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) FORN 88 a4 L. »
. { ANOLIND OIL. AND GAS ¢ ,ANY
e RESEARCH DEPARTMENT - _
CORE ANALYEIS SUMMARY

be M, locﬂurt
wis _Aktec Lpdt &) LAR. NO. a8 i
noeo dildcat, Navajp Causty, /riropa oare assonvap__ G=3=l9 x
LOCATION Tbk ' pave ascmven, O=3=b9
rommation anavvzen__ Hiaaisalpolan? lavonian? nav 5990°¢
_ CORING DATA
TONE 3@57-3635 3685-5708
START CORING 3637 3685
TOP OF SAND 52 3685
BOTTOM OF SAND 3685 ——
STOPPED CORING 3685 3708 .
TOTAL FESY CORED 3 23 s
TOTAL FEEY OF FORMATION 33 ——
ACCOVERY. FENY OF FORMATION 16 N
RSCOVERY. % OF PORMATION &8.3 —
TYPR OF DANLING FLUID (OR. OR wav-lu wUD) Jol & Sewdust
FILYRATE LOSS (CC. PER DO MIN. API)
# Dyep nat include drilling interwal of 7?
SUMKARY OF CORE ANALYSIS
O CONTEWT (Y TXTRACTION)
FEEY OF PORCSITY AVERASE
Towx NET SAND PEAN, NN, WTD. AVG. OiL SAT. %
(3
355785 16 5.7 1.1 2,6 3.9 -
3685-3708 a Lé <8 9 9.6
SFen CourasAtve PUCPeens CWLY. Mot T Gz Usss v Bemssarne Ou In Puick.
PEAMEARILITYE
FEET OF MIALIBARCYS CAPACITY
EoNE NET SAND MAR. MK, WTD. AVS FEEY X M. D.
365785 16 -85 <05 «10 .60
ms’sm 21 <|°5 <.05 < 005 1.0’ A a
fUmase Nerse OMERTNR, PERMSAMLITINS AME PARALLEL To BAUOING FLaNES : _ r» T -
™ INGICATES “LEBS THAN™: D' HtCATES “GREATER THAN'': o _ .
Lstter of tranmmittal by D, M, Feresbeo, dated 6-l=k9, no file : U 0 .
with graytieal cors enalysis loz, - B
Uther tests to follow &» su;;lesenie,
oc: Lewis Fineh, .Izb/
#, T. Forley
e ¥, Dedfond
vs Ko, Ferebes
Jg ¥, Spurlock }
e e —
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CORE ANALYSIS DATA RECORD

L sTATH .ﬁ-.- DATH ﬁH’ LAR. HO-.m—-——
O Axtes Umit £3 rao  Nildash — premen T T ramsswics | % seiuvws :nm::; W

m‘\ -pen venrea. | wesmswtas | rewesity B . waTIR Totan e t5% ncL |Cam @ 60" F iy pumarian .

ol _

AT 3657=39 <05 <05 L1 7.6 92,4 | 100.0

i 366081 100,0

0 <05 1.7 %9 | .l g

- :: 3663~62 <.05 <.05 9 15,7 8.3 | 100,0 j 5
A 366973

N a8 5.7 3.6 6.0 2.6
< os (:055 1.3 ﬁ', 73 " W.O

i 3‘1-” <408 <05 2.h 67.2 32.8 100.,0

-

<+05 1.6 12,6 8T.4 |100.0

sasameTIen
Sand
o212 1.3 b 8.6 | 1000
365960 :
L]
"
.
s'd - +0% <.05 <o3 ——
.

BNEE
%
3

’ b5 ;;:‘5 100,0
370408 <05 <.g§ :g 0.0 | 100,06 |100.,0
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. nsldising tasts are Made.
mmm-tmmmmm“&-mmml-dm”“hc“mlﬂ-vﬂlﬂndm-'um porenily and
oFram Onplilary Fromwmie Satureiten Temt.
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& ARIZONA STATE LAND DEPARTMENT

Sundry Notices and Reports on Wells  rLease or
Permit No

Notice of intention £0 Arill ... oo emeeemmmmemeserreeseneons oo o L .
Notice of intention to change Plans... .o
Notice of date for test of water shut-off. ..o s
Report on result of test of water shut-off ... ;
Notice of intention to re-drill or repair Well. ... 3
Notice of intention £0 ShOOL. o
Subsequent record of shooting
Record of perforating casing...... o
Notice of intention to pull or otherwise alter casing..............l.....
Notice of intention to abandon well

Subsequent report of abandonment

Supplementary well history

i a3 5 T it T

TP et

ek

]
(Indicate above by check mark nature of report, notice or other data)
v . February 18, 1949
Following is a (Notice of intention to do work) on land under (permit) described as follows:
(Report of work done ) (lease )
Well No... LsM.Lockhart "Aztec Tend & Cattle Compeny, I4d.Y No. 1 :
Section Township Range -::
................................. Section 33 . T AW, R, 20 B, G&SRM .
(rdfas’ #57) b4 4 :
The well is located..... 1798 e feet (S) of... % .~ ¥ center  line and 130546 feet
AW 1t A "55) QX 3
( WAME 2L ! (W) of e Bash e line of 3
Section.. 33~ T,14%, - R,20 B, - G&SEM - Wavajo County, Snowfleke Area, Arizona 3

The elevation of the derrick floor above sea level is.......... 3 Lo 1 U U PUU RS, feet
DETAILS OF PLAN OF WORK

(State names of an expected depth to objective sands; show sizes, weights, and lengths of proposed casings;
indicate mudding jobs, cementing points, and all other proposed work.)

bo besemeni oty be = dgoth ab which further drilling, 13,ihg BUUREETCLSE LiRsoBeTERRTALY 0N P

----------------- <! (Y Byt 4 =ty Fames

z A R ; it : " = Qb T ¥ .
1f Jystified by oif or gos Qoymetlons oo e helance b 2n0 et e iE TP nL dskd o

gh a&% {mes anid. adequate blow-out prevention equioment will be instzlled and képt Feady for
mnediate oneration. - = =

Approved... February &3, JO4R

Arizona State Land Department

Phone: MIchigen 3697
F-X5 13 | i T . :

NOTE.:—Reports on this form to be submitted in triplicate to the Commissioner for approval.
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KELLOGG-WEAST=AZTEC #1

O 4 -3

(s/a LockharteAztec #1)

Location: Sec.
Elevations 6011
TD: 372kt

Feet to Top

0
550
620
820
1070
1110
1140
1250
1270

1540

1570
1678
1750
1770
2160
2175

2620
2755
2780
2860

290h
2930
2938

2995
3015

3020
30ho
3090
3107
312
3127
3132
3138

33, T, 14 N., R, 20 E, Navajo County Commenced: Feb 1949
tt, (NH§NE§SE§) Complsted: 1949 (?

Rock Description Formation

Sandstone, white quartzitie, fine-grained Coconino
Shale, red brown, silly, calcarons, in sandstone Supai
Anbydrite and gypsum in shale
Sandstone, alternating with gypsum, anhydrite, halite
Shale, gray ami browm, silty, dolemitic, massive
Anhydrite, mottled to white, hard, dense
Halite, grading down into snhydrite and shale
Shale, gray brown, calcareous
Shale, red brown, halite inclusionsg grading down to
anhydrite, halite, sandstone, red shale
Dolomite, dark gray to black, silty, some black organic

matter Fort Apache
Shale, gray, alternating with dolomite memb.
Dolemite, brownish gray Base Ft. Apache
Shale, red brown, dolomitic
Halite, with beds of sandstone and anhydrite Basa Up, Supai

te, gray, massive with halite’
Shals, red to chogolate brown, sandy, includes
gypsum and minor beds of sandstons
Shale, gray, highly micaceocus, dolamitic
Dolomite, brown to gray brown, silty
Shale, gray, dolomitic, and soms dolomite
Limestone, gray brown, shaly, dolomitic, with minor
streaks of broyn, calcareous shais
Shale, brown calcareous, hard, dense; some gypswm
Shale, brown, calpareous; streaks of brown limestons
Limestone, chert, hard, silty, interbedded with
calcareous, mottled green shale
Shale, brown, calcareous, fractured, with anhydrite inclusions
Limestone conglomerate; smooth browm Base of
limestone pebbles in lime matrix . Middle Supai
Shale, blue gray, calcareous, silty
Shale, brown, calcarecus, small lime pebbles
Limestone, brown, silty, some fractures
Shale, browm, calcareous
Limestons, gray, very shaly
Shale, brown, calcareous
Limestone, dark gray, silty
Shale, brown gray, calcarsous
Limestone, gray, very silty, nodular
Limestone, aphanitic, gray, cherty, fractured
Shale, dark browpish gray, calcareous
Limestone, gray, silty, cherty ‘
Shale, dark gray to black, fossiliferous,
calcarecus, with minor fractures '
Limestone, gray, massive, coarse grained, fossiliferous
Shale, micacsous, silty, calcareouss minor fractures
Shale, gray, silty, bentonitic, calcarecus, with lime pebbles
Limestone, gray, alternating with gray shale '
Shale, mottled, red brown, calcarecus, nodular, and limestons, thin,
granular shaly

Limestone, gray, granular, silty, fossiliferous; some chert, miner
fractures
Sandstoneg very fine grained, fractured, calcareous

Limestone, gray, cherty, gramular, minor fractures; gradss down
into shaly limestons

Shale, red brown, calcareous, micaceous, with beds of fossil lime-
astone _ -

Sandstone, dark gray, hard, fine-grained, with purple
shale partingp

Limestone, light gray, coarse-grained, silty, with shaly partings
and gray brown nodular shale

e
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KELLOGG-WEAST-AZTEC #1

(s/a Lockhart-Aztee #1) Sec. 33, T. 14 N., R. 20 E, Navajo County

Feet to Top

3575
3610

36h1,
3650
3657
3685

3708
372h

Rock Description Formation

Shale, red brown, calcarsous, fossiliferous

Shale, red, silty, mottled, with subangular granite
fragments

Sandstone, very shaly, fine to mediumegrained, calcareous;
some limestone inclusions

Limestone, dolomitic, silty, massive, with minor
fractures

Limestone, dolomitic, granular, sandy, with vugs of
white crystalline limestone, major fractures

Limestons, dolomitic, gray green, with thin gnarly
beds of sandy shale -

Sandstone, fine-grained, calcareous

Granite, biotite, weathered Pre-Canbrian

Report submitted August 27, 1949.
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COUNTY P STATE , TOOLS 1 INFO. C/H

Navajo "‘..54; Arizona Rotary \/
WELL. .
L.M.Lockhart-Aztec Land and Cattle Co. #1 [ See W & . od ) .

: Loc. 180! S of W center line & 1306' W of E }3:? 5 ELEV. 6000' ground
%" SE 33 1LN-20E MW VE SE ) (&gﬂéquLalBDB wEL £011! Kelly bush

CONTRAGTOR .
Dunlap and Graham, Long Beach., Harry Failing, tool pusher
COMM. COMP. _ T.D, L.P.
March 7, 1949 June 5, 1949 373kt P&A
FORMATION RECORD
0-4' 20" conductor
Lt'is balow cellar floor.‘:
ACID SHOT

i REMARKS Drill stem test 1678'-1742' in Ft. Apache series of Supai formation. Air blow for
: 18 minutes, some smell of distillate. Good shut-off. ’.

Adjoining water well TD 583!, water sand from 555'-565', water raises to 5L5', makes about
10 gpm. No sample for analysis taken but water is potable. .

: (SCOUT REPORTS ON REVERBE,S1DE)
L ~r : -




" 13 Mar 49 Spudded Mar 7. Drlg @ 325. Kaibab on surface
‘ to 1381, sandy silty phase. Lost circulation |
@ 138! and again twice above 300°, '
S Apr 19 Drlg @ 1880 in brown maroon shales .(supai)
~ Base of Coconino at L80'. See remarks on
-y front re: drill stem test.
- 284apr L9 Drlg @ 3028. Tough purple-black gritty shale,
; lime cement. No shows since drill stem test.
20 May 49 Drlg w/ almost continuous wire-line cores at
: 3600'. Maroon limey shales with few questional
i - o0il stains. Core showed a few gas bubbles.
Ferebee (Stanlind geologist sitting on well)
. -Teports Penna? marine phase 3150'-3L450f. His
N residue examinations show muweh higher % sol.
materials than previously reported. Much over

50% sol.
26 May L9 Coring @ 3659', 3608-33, very hard chert & :
cgl. 3622-23 completely dulled one hard-faced e
. bit. 3633-41-50, maroon sandy shales with

lime streaks. Considerable slickensides.
3650-57 Coarse recrystallized? limestone w/
) shaley streaks,
6 Jun L9 Completed June 5, 1949. Granite @ 372!, {
o TD 3734'. Schlumberger gamna ray run June 5. |
8 Jun 49 Cuttings and cores to MNA. :
Hole 207" off vertical at 3L00'.
1y Eeet of 20" conductor casing set at bottom of

cellar; bottom of the L' is 21! below kelly bushing,
Flevation 6011',

“_~ to 60' 16" hole

60 =-.1918' 11" hole |
. 1918 - 3731' 9 5/8" hole :
i 3731 - 3734' 7 5/8" hole (core hole). !

B T

Well plugged from 750'-650! in hard shale R D o
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- ' , F-//2.
COUNTY BTATE é INFO. OfH S
Navajo l. Arizona Rotary '
WELL

L.M.Lockhart-Aztec Land and Cattle Co. #1

[S'a /f/—/!/ 27 . Cau_zd’);

' i Loc. 180' S of EW center line &. 1306 W of E 11119‘ :

¥ SE 33 WN-20E [ v VESE ) (£%usy, 1306 WEL

ELEV. 60007 groﬁx_id
£011' Kelly bush

: ‘ ACID

CONTRACTOR

Dunlap and Graham, Tong Beach. Harry Failing, tool pusher

COMM. " COMP. T.D. I.P.

March 7, 1949 June 5, 1949 3734 P&a

FORMATION RECORD

{see reverse side) CASING
0-L' 20" conductor g
li'is below cellar floor.

SHOT

REMARKS Drill stem test 1678'-1742t in Ft. Apache series of Supai formation. Air blow for
18 minutes, some smell of distillate. Good shut-off.

Adjoining water well TD 583', water sand from 555'-565', water raises Yo 5451, makes about

10 gpm. No sample for analys:Ls taken but water is potable.

(SCOUT REPORTS ON R w
M ‘J_QJ‘I/

o
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13 Mar 49 Spudded Har 7. Drlg @ 325. Kaibab on surface
to 1381, sandy silty phase. Lost circulation
@ 138t and again twice above 300'.

5 Apr 49 Drlg @ 1880 in brown maroon shales (supai)
Base of Coconino at 480'. See remarks on
front re: drill stem test.

28-ppr 49 Drlg @ 3028. Tough purple~black gritty shale,
lime cement. No shows since drill stem test.

20 May h9 Drlg v/ zlmost continuous wire-line cores ab
3600'. Maroon limey shales with few questional
oil stains. Core showed a few gas bubbles,
Ferebee (Stanlind geologist sitting on well)

@-f -Teports Penns? marine phase 3150'-3L50'. His

- residue examinations show mreh higher % sol.
materials than previously reported. Much over
50% sol. :

26 May 49 Coring @ 3659'. 3608-33, very hard chert &
egl. 3622-23 completely dulled one hard-faced
bit. 3633-41-50, maroon sandy shales with
lime streaks. Considerable slickensides.
3650-57 Coarse recrystallized? limesione w/

. shaley streaks,

6 Jun 49 Completed June 5, 1949. Granite @ 372t
TD 3734'. Schlumberger gamma ray run June 5.

8 Jun 49 Cuttings and cores to MNA.

Hole 20¢ off vertical at 34L00'. :

T, Fest of 20" conductor casing set at bottom of

cellar; bottom of the L' is 21' below kelly bushing,
Aevation 60111,
to 60' 16" hole
60 - 1918t 11" hole
1918 - 3731t 9 5/8" hole
3731 - 3734t 7 5/8" hole - (core hole),

Well plugged from 750'-650' in hard sHale
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County Navaip

Area Hunt

Lease No.

Well

Name Ie?khart #1 ___ _Azitec.
e.ua‘(ll. tlﬂ K 01,[ CCJ I“ 'qw (Ktub WQGS")

Locatio}awnﬁ_%gpc 33 Twp _14 NRange _2QEFootage

1305 FEL (/e 2460 f<f

] -
Spud ‘ Completed Totaf line
Elev _@020 KB Date 3-7-49° = Abandon _G-J—=M4 Pepth __ 3734
bosce ‘“I;z:ﬁ@ﬁza’:‘*‘ R e
Contractor: _ ALEL™ _ - gost - §

Prilled by Rotary _>__

sing Size Depth Cement cable Teol

Production Horizon

D&A

Initial Production 7
B7L Vé.’re 3‘5‘7 — ZTTR2 eH .r"(i'f"/.sﬂs«/;rlt A;m/yfﬁ_c

DM Feehee, Blanslnd) ouAiis well alnost- cortrmvonsls
REMARKS ___ Spud

Coconino D%I_EELEZJ__APﬂQhﬁ___;
Supai 7 __ 450 bloy g;;: l_&_min.._....,___
Radwall | 3090 Soma_amgll_ni_dis;illate
Pre=-

.. . .- - ,,' IS . D . i sce 5¢\a,,-l
' . pe’
,t!,?;,;.- ‘ ! ghi o Eewnt —'{(‘j;"_‘é 18 ji,,g;_-l'?:-:_‘*? w‘\,hc-{l Mﬁif' SEHL J\:law\mp&‘[{ G a5 :f! ‘70 /0

Se5
?4?fyoa€m.

Elec. )Sample Log Am Straf # )T~ _'.
Logs _ CC/‘/EO ZOG’ ((Z"Q‘”‘e”‘t Q"ﬁ?’Q‘ M Sample Descrip. ’% .
Applic ~ = Pligging Completiocn’  Sample Set 7 55
to Plug Record Report ° Cores __8na YS S x
SR - ; SEPOTE e T e
Water well - accepted by _
Wond Co. _ ) . U - : . . T
& No. . o - -
N L e e . Date o
Bond Am't § : Cancelled Org&nization Report
Filing Receipf - .:ﬁaEE& 3

Well Book Plat Book

“"Loc. Plat _ Dedication s

PERMIT NUMBER none Date Issured
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State of Arizona

Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701
(520) 770-3500

Fife Symington Larry D. Fellows
Governor Director and State Geologist

December 1, 1995

Ms. Elizabeth Coffman

Dwight's EnergyData, Inc.

4350 Will Rogers Parkway, Suite 101
QOklahoma City, OK 73108

Dear Elizabeth:

The information you requested from our files 9-3, 13-1, 6, 14, 156,
372, 883, and 884 is enclosed. The Ridgeway welis (883 and 884) are still
in confidential status. | can say, however, that the 3-1 (884) was drilled
about 4 miles south of the Ridgeway/Canstar #1 Plateau Cattle {{880) which

was also reported as a CO, discovery. Ridgeway has not yet proposed a
name for this apparent CO, field.

As | have noted before, information in some of the earlier well files is
sometimes quite meager.

Let me know if | may be of further assistance.
Sincerely,

c,),(/fém« [ A

Steven L. Rauzi
Qii & Gas Program Administrator

Enclosures
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RESEARCH REQUEST i
o #/75 og R-991049
T0. S Feve Aauzi state AZ _ 3
FROM: Z/I}'&(ﬁe}% &7%@ in _MM_KM
Scout City. State
Please search the wellfile at State Office, USGS/BLM Office {circle one} and send the
information checked for the following well,
Operatar l< L\-) Dl ‘ { \_}5_‘_‘ t
: \
i \ .
State /4 Z County ]\’ 8] A0
3 ‘ -
ywp __tHN rawee L0 & secTion 33
/éa SE NE T RESEARCHER'S USE
5 : ™~ -
: i
\ FooTace 2720 18 2hr 1 - STATE OFFICE[| USGS/BLM .
h o- ¢E g vo‘(_ﬁ,/—"". Info | Info Info Info v
\‘%—ij - Tm ¥ Altachl NA Attach NA
- See reverse for my request. WW j
-——_ Drill Stem Tests L -
--—- Log Tops _?_4 2
--—— Core Description 7 " %,
- Geological Report or Well Resume -.%5, —
- Completion Repoit b
----- Plat -
9 - ——- Application to Duill
: - Sundries - [ocation change -
e Sundries - Perfs & tilm .t
e APIf__OX-011-03n 1]
. e Permit T2
P ----= GR Elevation
s —— )8 Elevation
- Entire Wellfile B |
¢ amnee Other : N
RESEARCHER'S COMMENTS: -
i ” .
4 o




vt UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES '

Divi Y Helium Activity
tvison oi Helium June 19, 1968
Resources

79106

Avkansas-Louisicna Ex . sration Company
P. O. Box 667
Holbrook, Arizona £&325

Gentlemen:

Enclosed . - -:wo copies of a reporf on the aralysis of a gos sample :aaf was ana~
lyzed cc 7 of the Bureau of Mines survey for helivm-bearing natural gases. The
sample .5 obtained from your Lockhart Aziec No. 1 well located in Section 33,

fownsi. . .4 North, Range 20 East, Navajo County, Arizona. -

The Burcau of Mines Helium Activity at Amarillo, Texas, provides a current

file on cnclyses of natural gases, which is open fo public inspection. in addition,
the analyses are published periodically in Bureau of Mines information circulars
and bulietins. We would like to obtain permission fo utilize the enclosed data
for the foregoing purposes along with similar data released by other operators. .

It will be appreciated if you will sign the #dermission for Release™ on one copy .
of the report and return it fo us. A preadaressed envelope, which requires no
postage, is enclosed. If you desire permission to publish or circulate the ana=

lytical resulis, please contact us.

- \3 To be sure that the well data are occurote, please check the data on the report
of analysis and indicatfe in the appropriafe space whether thay cre accurate with-
out correction or as corrected on the sheet. If the dota sheet is not complete,

please supply the missing information.

I
i We wish to thank you for your cooperation in furnishing us with samples of gas : o - ~ -
! for analysis. ' _ ' . '

Sincerely yours,

3

N
ﬂ - e -'".-N
e T rﬁ > ;‘:i?"i’-."'if"

B. J. Moore, Chief
Branch of Helium Resources Surveys
ccEznclosure ‘ _
Mr. Jim Scurlock, Otl and Gos Conservation Commission
State of Arlzona, Room 202, 1634 West Adoms
.. Phoenix, Arizona 85007 : :

T TR A oy
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STATE of ARIZONA
0IL and GAS CONSERVATION COMMISSION
CAPITOL ANNEX
ROOM 202
1624 WEST ADAMS STREET
PHOENIX, ARIZONA

COMPANY 3, M. Lockhart v DATE jgugumt 24, 1964
RE: WELL NAME & NUMBER: Lockhart Babbitt #1 1 Leck .
LOCATION: _SECTION TWP. R. COUNTY

FILE NUMBER 33 14N 20E Navajo

Gentlemen:

We have reviewed our files and find that we need the below checked
item (s) in order to complete same, ¥will you please fill in the en-
closed form (s), at your earliest convenience, and return them to

this office. May we remind you that your bond (#lit Asplieabi R

igsued by_!?%rﬁﬂrlgfahln__ ) can be for-
feited for Ia e to comply.

1In addition we request a copy of any log run on this (these) well (s).

Your cecoperation is appreciated. If we may be of service to you
please advise, '

Yours very truly,

J3utt Corper

Bill Cooper
Records Section

Conpletion Record X Plugging Record x

V¥ell Log : Application to plug and abandon

cc/Bonding Company

S nad : ' IO —————— T SR T R TE




October 10, 1962

Mr, R, D. Munnerlyn, Chief
Branch of Engineering
Bureau of Mines

Helium Activity

536 Petroleum Bidg,
Amarillo, Texas

Re: Gas Analysis
Sec » 33“ﬂ“N”I‘20E¢
Navajo County, Arizona:

Dear Mr. Munnerlyn:

Attached find Report of Analysis request signed

by Mr. Lynn Lockhart who inecldentally ls one of our
Commissioners,

_ He did not know I sent the sample but
of course is pleased, '

Thanks very much for the analysis and for the
bottles you sent me. I received ten tubes.

| Sincerely,

JORN K, PETTY

' Petrdiéumzeeologist
JKP:and o

Encl,

&=
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Saptmmber 13, L1v62

A LA AT S

Director

OUnited States Bureauw of Mines
Helium Activity

P. 0. Box 811

Amarillo, Texas

Navajo County, Arizona

Dear SBir:

I/m sending samples of gas of the above well by geparate mail in
your own containers, I borrowed the containers while a consulc¢ant
in Parmington, New Mexico.

Please send us information on the Helium content of these samples
as early as you can. A quantitative test is being run on the gas
from this well in your Laramie Laboratories.

The commissioners of the 011l and Gas Conservation Commission re-
quested ne to obtain helium sample containers for around 10 diff-
erent wells or horizons so if you'll send me ten sets of 2 bottles
each, 1'11l appreciate it.

Also, they wish for me to obtain larger containers for sanpling
hydrocarbon gas., I don't know where I can obtain these (about 1 -
131' in diameter by 3' long with openings at eazch end). If you can

gtve me some information on where to obtain them, I will appreciate :
it.

} The output of gas in this well is too small to measure with very e

small pressure and dissipates quickly so I have no potential or C
preasure information on it. ST

\%J} Yours truly, 'ﬂ!l 0 a

John K. Petty
Petroleun Geologist
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June 13, 1951

.53 ﬁ. H, Vioast

R Drilling Compsny
214 ¥, Cemtral Avenme
Fhoenix, Ariconn

Deay Lubayrts

Dur files do not éontain ‘a_ cdpy.oi_’ the cas |
enalysis mentioned by you, George Cremger has -

shown ne en analysis which is vory bigh in nitrogems -

Do you think 1t might be wise to have this
enalysis chesked by some independent leboratory?

Very twuly yours,

Le Ae Holndl
Geologlat

LAE /o],

T Y TR

Ead




Jamary 18, 1951

tirs 7o ile Yeash
B4 Dpiiling Coupany
21l Iis Conbral Avenue

Phoenix, Avizona

Deay thanerh:

He would liiw o close our 1950 files an the

B~ « Aztee {52, but find that we have nob meesived
any nontily xeporbs of operations from you for
the monbhs of Septonber, October; Hoveubar aml
mr’ 19590 . ’

ﬁevmﬂdlﬂwﬁohweashortsmﬁyofw,
sotivities ab the wll duving that periods

Test regavdse
VYery {ruly yours,
Lo Ao fiaindd
Ceologist
LAHskb

AR R

—

~
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January 18, 1951

Mr. We Ho Weast,

K-¥ 011 Company, .

214 North Ceniral Avenue,
Phoenix, Arizona.

Dear Mr. Yeastt

The State Land Depertment has prepared the en=
closed recapitulstion of exploratory drilling
in Arizona during the years 1949 and 1950,

Thig information is prepered from what is .con=-
sldered relimble sources, but we would aprreciste
your bringing any errors to our atiention, .

VYery trhly yours,
La A Heindlg
Geologist

LAB/les
Encl.
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W, W. LANE
~ OFFICE OF
State Wand Beparinent ;
STATE OF ARIZONA ,§
Piprenix, Axzona 3
3
January 18, 1951
lre w; Ho Weast
k=¥ Drilling Gompany
21y We Central Avenus
Phoenix, Arizona
Dear Huberti:
We would like to close our 1950 files on the
KW - Aztec #1, but £ind that we have not received
any monthly reports of operations from you for
the months of September, October, November and
December, 1950
?i'e would like to have a short sumary of any
activities at the well during that periode
Best regards. N

Very truly yours,

L. A, Heindl
? Geologist

| sadl. , 7 - F oo,
: Qe PoHer- - 27-57 5};'/“-“4\ a M—%J.{uw yrell
%4—4 4 ’M/‘”“"‘"““‘ - S w%w FoLrt .
L Clrwed candd - B-57 - graasirs 53 Lk - o
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Yro Ja My Rellogg
Re¥ 0311 Compeny

214 H, Central

Phosnix, Arizona

Deay kr, Eellogzgs

The July rowthly report of drilling operations (Form
04 & G, Yoo 3, Iosgee's lonthly Report) due in this office

Yy Avgust 6, 1953, hao not yet been revelved, The necessity

of forwerding this information was brought to your attention
in & letter debed June 21, 1960, ‘

Vie would like to remind you that this report is due,
regardless of what the current operations msy be, wntil
such time a8 the drilling permit is terninated,

Very truly yours,

Vig Y

State lerd Comniseloner
LAM ¢ Letm |




Juna 21y 1950

1& gf::t H, Kellpgg
21); H, Centrsl
Phoenix, Arizmma

M&bmt

I8 of July 1 1950 the State Iend Departmout will require mombhly
reports of oporaticns of oil and gas drilling activitdos in com-
puameuiﬁhméafthamwmmgmbimgmm&
ol gas drilling pesuits in the Shate of Arisonss

mmpw;mmmmmwm,mmmmw
mwtmmmmﬁmmmammmWM“
Spooifically; Wi following ibems of information will bn enteredt
1; Total depbha
2) Outdosmy; lengih of and reusmy fors

g; Tﬂmat@'@&ﬁ’mmg .

Tie first report is dw August G 1950 sowering gperations from
July st to 3isty 1950.

An scknoviedgment of this lstter 16 requegteds
Your cooperation in this matter will o spmresistod
Very tauly yours,

Ve G Lo
Stete lend Comuissions

WL:IAHIKD
anelse

i s e i

W,
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Bex 2270, Tucson, Arisona

&

3 April 1950

Mr, W. ¥, Lane ; '
State Land Commissioner SN S
Phoenix, Ariszona

Dear ¥r, Lanet-

fre impending Kellogg-¥east test of the Lockhartmigtec #1'well
in the vicinity of the town of Snowflake was discussed with Mr, B. L,
Cushman and time will be made availadie for me to attand the testing,
1 spoke to Mr, Kellogg on Seturday, 1 kpril 50, and he axpects the

test to take jlaee'thh weex, HNe promised to notify mé direct.

o

After theitest I plan to visit the Kipling and Cosona wells before

seeing you'in Phoenix,

The Coszona well is a now-oné, about 30 wiles

northeast of Flagstaff and 1 have no
are drilling bélow 500!,
o ‘vj o . . B

information other than that they

prema;that ‘you will notified when the tes
and I believe’it would be a good idea to renind M
Weast of their promise to get in touch with me.

t°will take place
7. KEellegg or Hr,
They might be somevhat

excited at tho time and be apt to forget certain detsils,:
‘Very truly yours, |

L. A, Heindl

e s T




0. A. LARRAZOLO, JR.
Patroleum Geologist
Phone 2-8459 254 Korber Bldge.
Altugquerque, N. M.

September 6, 1949

Mr. W. H, Weast
513 ¥, Latham St.,
Phoenix, Arizona.

Deay Sirg

pursuant to your request made through Mr. D. M., Fere=
bea, of the Stanolind 0il and Gas Co., I went to Finslow, Arliz-
ona on August 28th., and there, through the courtesy of Mr. Fere-
bee, examined cores, logs, laboratory tests, etc.y from the Lo-
ckhart No. 1 Aztec Well drilled in section 53 T 14 N R 20 E.y
Ravajo County, Arizona, I returned to Albuquerque the same
afternoon bringing with me all the documentary evidemce concer-
ning the Well which was kindly furnished me by Mr. Ferebee,

Although time has not permitted an examination of the
area in which the Well was drilled it is evident from struc-
ture maps and regional geology that the test was driiled on ade=-
quate geological structure. The stratigraphy of the area as
deseribed by Mr. Charles S. Lavington in his report of the re-
gion and by Mr, Ferebee personally to me, coupled with the struc=
turel features as mapped, certalinly msri%ea the test. The

results of the Lockhart No. 1 Well amply conflrmed the opinions
oi these two gentlemen,

The Well started in the Coconino sandstone of Perw

mian age. The succeeding underlying formatlons were topped
at the following depths:

Supal formation 550 £t.
Tort Apache Zone of Upper Supal
{from samples) 1540 %
i (from Electric Log) 1520
Bottom Fort Apachec 1750 ©
Middle Supeil 2160 ®
Lowar Supal 2480 "
! Intra=-formations conglomerate 3015 to 3024 fti.
: Pennsylvanian formation ' 3024 f£t,
! Mississiplan o 3650
! Devonian " 3685 ©
E Total Depth " 3734 ¢

It is hardly necezsary to deseribe the log of the well
in detail. The important features of the Well are the zones
which the core analyses, elsctric log, solubility tests, etc.,
are worthy off further %reatment to test the possiblility of
0il and gas production. _

Thers are:%g%gg potential oil and gas horizons ine
dicated by these téste, as followsi ————

/%Z/Q,U—f PyTye / )
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Zone 1. The electrie log picked up the top of the
Fort Apache zone of the upper Supal formation at 1520 ft. from
1520 feet to 1628 feet the cuttings showed oil staines-thls
soction was not cored, From 1678 to 1741, a thickness of 63
feet, the section was cored and a core recovery of 100% was
obtalned. The core analysis of this section, copy of which you
have, shows a dolomitic limestone with a welghted average poro-
sity of 3.5%; average oll saturation of 32,64 and 70% solubility
in acid., Permeabililty tests indicated a high capacity of the
section.

Zone 2. From 3150 to 3600 feet there is a zone the
upper part of which consists of lime showing only minor frac-
tures with loecal gones of saturation. From 3452 to 3513 faet
laboratory tests indicate a saturation of from O to 12.8% and
a solubllity in acid of from 57% to 92%, with an average of 70%.
From 3513 to 3600 feet alternating shales, limestones and send=-
stones show minor fracturing and a small saturation in the cores.

The whole zone, an aggregate of 400 feet may be worth
a test in future wells if contemplated tests in the Lockhart
¥o., 1 Well are successful. In this well however, the zone does
%ottseem of enocugh importance tc justify the cos% of a thorough
egtl,

zone 3. From 3610 to 3640 feet a brecolated, hard, red,
gritty conglomerate, in which no core recovery was o%tained,
may contain major fracturing. -

From 3657 to 3685 feet the core analysis shows conbimuous
oil saturation ranging from 3.6% to 41.4% and a solubility in aecid
of from 76.5% to 89.5%, Effective porosity of this kone ranges
from 1.1% to $.5% and major fracturing is plainly visilble.

From 3685 to a degth of 3708 feet core analyses indicate
o1l saturation of from O to 14,.5% with a eighted average of 9.6%;
solubility in acid of from 38,9% to 89.4% and the greater portion
of the zone averaging better than 74.3%.

The high porosity and saturation indicated by core
analyses in gzones 1 and 3, together with the high solubllity of
the formations in sach zcne and the presence of major fractur-
give these two zones a high potential value as oll and gas hori-
zons. Vith modern methods of well completion and development
no Well having the indications shown by this well should be eban-
doned without & proper treatment with acid and, as indicated in
this case, implemented by shooting to loosen the formgtion and
make it more susceptible %o acid,

From the foregoing facts it is obvious that acidizing
offers excellent possibilities of developing commerclal produe~
tion of oil and gas in at least two horizons in the Lockhart No.
1 ¥ell, It is therefore recommended that after drilling out the
plug and ¢leaning the well the followlng steps be takeni

Zone 3.

It 15 suggested that 5% inch casing be set at 3605 feet
and cemented with at least 250 sacks of cement and preferabl
300 gacks. It is then desirable to shoot the foremation wit{ 250
quarts of nitro-glycerine, The well should then be throughly
clesnsd out and a production test made. If the shot falls to
develop commercilal production of oll or gas it wlll serve to form
1lines of fracturing in a deep zone sorrounding the bore hole which
will permit the acid penetrate deeper. This should be applied in

R e n ey e =
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at least two and preferably three stages. The first should be no
more than 1000 gallons. After that the Well should be thoroughly
cleaned out and a production test made. The second stage should

be with 3000 gallons. If a third stage is necessary than 10,000

gallons should be applied, cleaned out and tested.

Zone 1.

This zone, from 1520 to 1741 feet, is also a most att-
ractive one, If zone 3 should fail to develop into & commercial

zone after acld treatment the same procedure should be followed
with zons 1,

_ After recovering as musch casing as possible above the
cemented seotion a bridge plug should be set at 1750 feet, The
caging should be set st 1520 feet and cemented with 250 sacks
of cement. There will then remain 230 feet of cpen hole which
should be shot with 350 quarts of nitro-glycerine, cleaned out
and tested. If resulis are negative or unsatisfactory then a
three stage acld treatment should be applled with the first
stage being 1000 gallongj the second 5,000 gallons and the third
if necessary not more than 10,000 gallons. It is important that
the well be cleaned out and tested after each stage. Then if

the results of any one stage are satisfactory the others can be
eliminated.

Even should the results of the third and deepsst zone
prove satisfactory it mey be found desireable to treat the
gone 1 interval. In such case the easing should be perforated
with from 300 to 400 perforations opposite the interval from

1550 to 1741 feet. Then the recommended acid treatment should

be applied, Shooting, of course, would be eliminated in such
a Cast.e

Although carbonaterocks, such as limestones, are not
all equally soluble in acid, vhere properly applled, the aclid
produses amszing results even where the formations have has
darely a color of oil or a faint gas odor while drilling.

Acld enlarges the pores and creates cavities in limestone, es-
pecially where major fracturing exists, The desper the acid
penetrates the formations away from the bore hole the greater
the outlets, or pores, become permitting a freer flow of oil
and gas. Hence the advigeability of acidizing in two or three

stages, each stage with a greater smount of acid than the prece=~
ding one. ‘

It iz not possible to estimate the amount of oll or
gas that acld treatment will develop on relatively ginilar for=-
natione in widely separated areas, Comparisons may prove un=
gsatisfactory. In order to point out what the proper ap lica=
tion of acid can do, however, it may not be amiss to cilte the
development of & well in the Boundary Buttes area or northe=
eastern Arizona and southeastern Utah which is now producing
f7om Hermosa limestons the geological equivalent of the formation
in the lower gzone of the Lockhart Well. NWE

Byrd-Progt's Bnglish No. 1, located in C NE%/Section
22 T 43 5 R 22 E., San Juan County, Utah, topped the Hermose
formation of the Pennsylvanisn al 5790 feet, The lime core show=

ing gas and oll, Laboratory tests of the core did not shdw
good porosity. A drill stem test, however, from 4625 to 467

: 7
open 134 hours, had gas at the surface in ten minutes bstimate&
%10 feet per day. :

at 250,000 cu
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The zone was btreated with aeid through 200 perforations
ir the casing. The first stage of 1,000 gallons did not produce
any additionsl gas. The second trea ent with 2,000 gallons 1n=-
creased the flow of gas to from eight million to tén million cuble
feot per day. The last stage of 10,000 gallons developed the flow
of gas to an actusl measurement of 20 million cubic feet per day.
At the time. of completion it was also making a small amount of
high gravity oil. o ; , ,

Laboratory tests of the cores from the two horizons )
mentioned above in the Loeckhart No., 1 Well indicate that the three
stage acid treatment recommended has better than an average chance
of developing commercilal production. Both zones are equally ime
portant and both should be tested, zone Ko. 1 even 1if the agid
has to be .applied through casing perforations.

Respectfnlly submitied,

“N\‘.‘:f'n Q
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Report to lessrse J. E. Kellogg end e He veast,

Phoenix, Arizona g-27-4%
{0 P RAR R
S

SUBJECTs Strstigrenhic geology of L. Y. Lockhert, No. 1 Aztec Vlell,

Sec. 33, T 14 N, R 20 E, Nevajo County, Arizoma, Elevation 6011 fte

INTRODUCTION TO STRATIGRAPHIC COLUMXX AT VELLs The following

condensed description of the geologic strata rapresented has

been compiled from the log of Stanolind 0il end Gas Company

Fest
to _Top Rock Description Formation
0 Sandstone, white, quartzitie, fine-grained Coconino
550 Shale, red brown, silty, celcarcons, in —
sendstone Supai
620 Anhydrite snd gypswm in shale -
820 Sandstone, alternating with gypsum, enhydrite,
halite
1070 Shale, gray end brovm, £ilty, dolomitic, massive
1110 Anhydrite, mottled to white, hard, danse
1140 Helite, greding dovm into anhydrite and shele
1250 Shale, gray brovn, calcareous
1270 Shele, red browvn, halite inclusions; grading
dovm to enhydrite, halite, ssndstone, red
L shale _
- 1540 Dolomite, dark gray to black, silty, some black
< organic matter Fort Apache
/ 1870 Shele, grey, alternating vwith dolomite /membe
1678 Dolomite, brovmish gray agse Ite. Apache
1750 Shele, red brown, dolomitic
770 Halite, with beds of sendstone and anhydrite Bese Upe Supai
2180 Anhydrite, gray, messive with halite
2175 Shele, red to chocolate browm, sendy, includes
gypsunm end minor beds of sandstons
2620 Shale, gray, highly micaceous, dolonitic
2755 Dolomite, bromn to gray brovm, silty
2780 Shele, gray., dolomitic, and some dolomite
2860 Limestone, gray brown, shely, dolomitic, vith
minor streaks of brovm, caleareous shale
2904 Shale, brovm, celcareous, herd, dense; some

and from examinetion of well cores end samplese

gypsum
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Rock Description Formetion

Shale, brown, calcereous; streeks of brown
limestone
Limestone, chertg, hard, silty, interbedded
with calecreous, mottled green shale
Shele, brovn, cslcareous, fractured, vith
anhydrite inclusions
Limestone conglomerste; smooth browm Base of / /

limestone pebbles in lime matrix Liddle Supel

Shele, blue pray, calcareous, silty

Shale, brovm, celcareous, smell line pebbles

Limestone, brovm, silty, some fractures

Shele, brown, calcareous

Limestone, gray, very shaly

Shaele, brovn, calcareous

Limestone, dark gray, silty

Shale, brown gray, caloareous

Limestone, gray, very silty, nodular

Limestone, sphanitic, grey, cherty, fractured

Shele, dark brownish gray, calcareous

Limestone, grey, silty, cherty

Shale, dark gray to black, fossiliferous,
oelcareous, vith minor fractures

Limestone, grey, messive, coarse grained,
fossilif'erous

Shele, micaceous, silty, calcareous; ninor
fractures

Shale, gray, silty, bemtonitic, calcareous, with
lime pebbles

Limestone, gray, elternating vith gray shale

Shole, mottled, red brovm, calcereous, nodular,
and limestone, thin, gramiler shely

Linestone, grey, granular, silty, fossiliferous;
some chert, minor frectures

Sendstone, very fine grained, fractured,
calcareous

Linestone, gray, cherty, grenular, minor frectures;
gredes down into shaly limestone

Shele, red brown, calcereous, ricaceous, with
beds of fossil limestone

Sendstone, dark gray, herd, fine-grained, with
purple shale pertings

Linmestone, light gray, coarse-grained, silty, with
shaly partings ond gray brown nodular shele '

Shele, red brosm, celcareous, fossiliferous

Shale, red, silty, mottled, with subangular granite
fragments

Sendstone, very shely, fine to nadiym-grained,
calesreous; some limectone inclusions

-~

~
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Feet :
to Top Rock Description Formation
36350 Linestore, dolomitie, silty, massive, with
minor fractures
3657 Limestone, dolomitie s granuler, sendy, with
vugs of vhite crystalline limestone,
mejor fractures
3885 Limestone, dolomitic, gray green, vith thin
gnerly beds of sendy shele
3708 Smdstone, fine-grained, cslcareous
3724 Granite, biotite, teathered Pre-Cembrian
e et e

TIT AGE OF STRATA AND RELATION 10 SEDI'ENTARY BASIN, Most, if
o 1ot all, of the cedimentary stratn encountered in the well

o E ere of Pennsylvanisn end Permian 6g6e  Pre-Cembrian grenite

Was encountered at the bottom and a smell thickness of

Devonian and Hississippian strate may possibly rest upon it,

though the writer believes that Pennsylvenian beds extend

dovm to the grenites It ig importent to note that this well

is located on the margin of a basin of Penvsylvenisn age and

_ near the center of the deepest basin of Permien sge (3200 feet)

in Arizona, R

: IV ZONES THAT SEO? omL CONCENTRATIONS: Ascording to core enalysis
by Stenolind 0il1 end Gas Company the following zones were
found to contain o0il (Analyses made by reseﬁreh department 4in

. Tulsa) as per attached emslosure.

1678 - 1741 : L

2873 - 3129 e |
3175 - 3449 o ~

3452 « 3515 B T
3657 - 3708 S . '
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Feet
to Top Rocl: Desoription Formation
3650 Linestore, dolomitic, =ilty, massive, with
ninor fractures
3657 Limestone, dolomitic, granuler, sendy, with
vugs of vhite crystalline limestone,
major fractures
3685 Limestone, dolomitic, gray green, vith thin
gnarly beds of sandy shale
3708 Smdstone, fine-grained, celcareous
3724 Granite, biotite, ireathered Pre-Cambrian

s e s vk #d

IIT AGE OF STRATA AND RELATION TO SEDINENTARY BASIN; Most, if
not all, of the cedimentary gtrata encourntered in the well
gre of Pennsylvanien snd Permian agee Pre-Cambrian granite
was encourntered at the bottom end a smell thiclmess of
Devonian and Mississippian strate may possibly rest upon it,
though the writer believes-that Pannsylvanian beds extend

dovm to the granitee. It is importent to note that this well

is located on the margzin of a basin of Pennsylvenian age and

near the center of the deepest basin of Permien ege (3200 feet)

in Arizonae

"IV ZONES THAT SHOY OIL CONCENTRATIONSs; According to core enalysis

by Stenolind 0il and Ges Company the following zonres were
found to contain oil (Anelyses made by resesrch department in
Tulsa) as per attached emslosures

1678 - 1741
2873 - 3129
3175 - 3449
3452 - 3515
3657 - 3708

S - 2745
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v ZONES OF POROSITY ZAKD HIGH RESISTIVITY FROMX ELECTRIC LOGs
An electric log orepared by Sl\mberée 7ell Surveying Corpora-
tion (see attached) indicates the following
(1} Porous zone in limestone vith high resistivity

from 1510 to 1730 feetse
(2) Verious zones of porosity snd high resistivity
in limestone indicated betvreen 2873 and 3565 feste.
(3) Zone in limestone between 3657 end 3708 indicates
a porous zone of high resistivity related to ares
of major fracturing observed in the corese

VI ZONES OF OBSERVED FRACTUREs According to De e Fersbee, vho
was geclogic observer for Stanolind 0il end Gas Compeny,
the followving zones of frecture in limestone were noted.

(1) Minor fracturing in limestone 1678 - 1741 faete

(2) Linor fracturing in limestone end shele 2873 -
3515 feete

(3) Major fracturing in limestone 3657 ~ 3704 feete

VII GEJERAL CONCLUSIONS: Most fevorable zone for testing, based on
field examination of cores snd cuttings, on Slumberger log of
well and on lab analysis of core appears to be betweemn 3600 ~
3708 feet. A second fevorable well for testing is indicated
between 1510 snd 1730 feete Should a successful campletion
be made in either or both of these zones, further testing wuld

seem to be warranted in the porous -secticns of the zone between
2873 ~ 3565 feet.




VIII  INCLCSURES:

(1) Sluzberger detail log of Lockhart No. 1 Aztec Well.
(2) Slumberger general log ™ " now w "
(3) Core enalysis summaries " n L " by

Stenolind 0il and Ges Companye
Report submitted August 27, 1949
. ESeusee O IV

3 Edwin D McEes, .-
; G”lﬂgﬂt &, )

Postoffice Box 554
Flagetafl, Arizona




VIII INCLOJURES: _
(1) Slumberger detail log of Lockhart No. 1 Astec Well.
(2) Slumberger gensral log " n u % n .
(3) Core analysis summaries " " N
Stanolind 0il snd Gas Company.

Beport submitted Angust 27, 19h9

e s p T

(signed) Edwin D. MoKee,
Geologist

e

| Postoffice Bax 53




August 5, 1949

¥r. L. A. Heindl
Rt. 5, Box 241
‘Tacsonr, Arizona

Degr Mr. Helndl:
nd aclidiz 1 the well.

I enclose the costs of shoot

or us and all prices
l rig. That 1s on a

are exact excepting the rent Of
in ten days but we

per day basis. The Job shou
based ocur figures on fqurteen

We hope to have ouf appd
week.

been terrible.

'I Thanki foryour-4ds 1stance'and'with best wishés,
Ay

Sincerely yours,

Y. Heo Weast

WHW/ik
1 encl,

e

e 4 SR o 1t R




‘per day basis, The Job shouly

- WHW/ik
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August 5, 1949

¥r. L. A Heindl
Rt. 5, Box 241
Tucson, Arizona

Degr ¥r, Heindl:

I enclose the costs of shootir the well.

e sed vl

Mr. Perébee obtained these

-_;nd acidiz 8

*or us and all prices
p rig. That is on a
in ten days it we

based our figures on fourteen 3@

We hope to have vy  ready to file this coming

week,

Hope the moving|didn't geg|you down. This heat has
been terrible. :

" Thanki fory

s€1stance and with best wishes,
o am’ .

Sincerely yours,

»\J V7oA M 2t

We Ba Weast

-1 ‘encl.




August 3, 1949

Hr. J. M. Kellogg
Mr, ¥. H, #east
Phoenix, Arizona

Gantlamnen:

At your request the following letter report is submitted regarding
propossl to test the L. ¥. Lockhart=istec #1 well on Section 33,
Township 1l Rorth, Range 20 East, Havajo Oounty, Arisona:

(}aolc_ag-sumctum

The well is logated on the Snowflske anticline whigh is superimponed
on the larger Holtrook anticline:. The closure on the Snowflake anticline
iteelf is from 120 to 130 feet and the oclogure on the Holbroek anticline
{ncreasss this oclosure to over 300 feat, The Snowilake antioline covars
on area of sbout 11 sguare miles., The elevation st the well aite is about
6000 above sea level. The atruotural location of the woll was basad on a
geological report by Mr. Silass C. Brown, formerly with the U. 8. Oeodoglosl
Survey and now with the General Petroleum Corporation.

Geuloy-ﬁtmtw

The surfsce formation at the well sits ig the Kaibab limestons of Per-
azdan sge and the well successively penetrated the Coconino sandstone
{Permlen), the Supai formation (Psrwian), the Raco(?) limestons {Permsylven~
ian), tha Redwsll limogtone (Miesissippian) and the Martin limsstore (Devone
ian). The well resched granite at 3724' and bottomed at 3I73h'.

frilling Aigtory

This well wag drilied L. ¥. Lockhart of Los Angeles. It was cored
almost continuously from 1670' to 2181 and from 292! to the bottom. Core
recovery was nesrly 904 and sn wawaally acourate picture of the ensounterad
formations is aveilable. Tho Stanolind 011 and Cas Company, on agresaent
with L. M. lLookhart, had its geologist, Hr. D. ¥. Fershee, on the well almost
continuously and in addition ran a seriea of outting snd core analysce.
Elestric resistivity and gama rey logs were run after the completion of
the well, A drill steas test was run from 1678' to 1742* with negative

results, Tho well was plugged snd sbandonsd without any thorough formation
teats being mede.

Patrolifercus Possibilities

The marine formetions of the Permisn, Pennsylvanian, ¥isslssippian and
Devonian age are all songidered as source bads for potroleum hecauss of

their nigh content of organic materisl, My small ofl shows were encount-

. //A Z, '}l,Q‘f_,‘J Fie ))L s [
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ered from 1500' to sbout 3700'. There were also indications of gas and some
smell of distillate.

Gore snalyses prepared by the Stsnolind Company laboratoriea ghow two
gonss with petroliferous possibilities: Ons from 15LO' to 1750! and the
second from 3590 to 3700'. Both are in "tight” limestons forsations, i.e,
formations which will give up their petrcleum contant only upon the appli-
cation of hesvy dosages of scid. The drill stem test run from 1678* to
1742 waa in_the first possibllity mentloned above. Tt showed sn 10 minute
Blow o BiF and a strong distillste enell byt nothing more. Core analyses
of this sone show the porosity and permsability to be low, i.e. "tight®, but
the ol saturation of the pore spacs is over 258, In the second sone, 3590°
to 3700', a similar condition exists.

et
i s g e

Whils the formations penstrated in these two sections axe admittedly
utight®, the percentsge of saturaticun of the availshle pore gpece warrants

the thorough testing of these two sections with edequate shooting and
intenpe acidisation. _

T!neeleotﬂulogafthiamniampormtobewrysimnar to the
Dave Creek Field and Boundary Buite Field discovery well elsotris logs.
The discovery well in Boundary Butte Field was infitially sbandoned as &
dry hole becauss of the %tight® eppearance of the limastonss. Subseguent
shooting and heavy acidisstion made this an exgallent producing well and
openad up a new fiald.

Proposed Development

The following is &n ocutline of the proposed testing of the Lockhart
Antec #1 well:

Both horisons will be testad.

The bottom of the well ia to be cemsnted with 250 tp 300 sacks of
cement from 3590 to 3710! and then drilled out to 3700'. The well will

% be shot from 3590! to 3550 and heavily soidissd o mske a thorough

If the bottom horison begomes a producer, it is proposed to drill &
seqond well in the imzediate vioinity to test the upper horison between
1540 and 1750! in a similar menner.

37 the bottom herizon does mot produce, the upper horison will be
tested in a simdlar mumner in the same hole.

- ﬁowﬁﬁlhdmbxm&bhf&mﬂmmwm
043 and Gas Company repsesaniatives. )

Cozments

In thet this well was never shot and soidiced, the State Land Depart-

et
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mant fesls that the Loskhart-Astec #1 well has not yet received a therough
test, The information contained in the gore and sample analyees, the elec-
tric log, end in both written and aral commnication with geologista and
production msn concerned, omphasises the fact that there is adequata geo-
lozié justificstion for making & thorough test of the oll and gas possibil-
ities of this well. ' ,

' The plan of shooting and soidising the well, as outlined above, s

adequate to thoroughly test the’ pstrolevm poseibilities of the Lookhart~

Astes #1 well.
Vory truly yours,
L. A, Heindl
_ ;
LAHsld

P
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May 31, 1949

Mr, T, W. Cabeen

Aztec Land and Cattle Company
P. 0. Box 873

Albuquerque, New Mexico

Doar ¥r, Cabeen:

Thank'you very much for the Stanolind core analysis of
the Lockhart-Astec #1 well. Any furiher informatlon

that you may obtain from time to time regarding this
well would also be sppreclated.

I was at the well on May 26th and at that time they

were drilling in & very hard cryeteiline limestons cf . 7
Missiesippl appearance, The deepest core ak that tﬁuo-ﬂﬂHS'éng ’
was from 3649 o 3657. The limestone was hard and 1t

was difficult %o determine whether the fractures were

primary or induced. There weére a few shale partings,

We are locking forward Lo seeing you during your visit
in Phoenizx,

Sinqarély yours,

’ L- AO Haindl
Gaologlst

LAA:kb
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AZTEC LAND AND CATTLE COMPANY, LIMITED

T. W. CABEEN. Vicx-PLESIDENT
ALBUQUEHEQUR NATIDNAY HAYX BUILDING

P. 0. Box 873
ALBUQUERQUE. NEW MEXICO

“Hay 17, 1949

Mr. I,. A, Heindl, Geologist
State Land Departuent
Phoenix, Arizona

Dear ¥r, Heindl:

My shsence has delayed this response to your favor of
"12th inst.

_ Herewith Stanolind core .analysis of the 1678—l741 zone of
Lockhart-Aztec #1. e have not yet received results of acid response
test. Tield tests showed fair reaction. -

This well was at 3479 =t 10:00 a.m. yeserday in black shale
interbedded with zray limestone, which sounds like sbout 107 to 150
feet above the bottom of the Pennsylvanian. From 3173 to 3425, it
had intermitient shows (staining, gas bubbles, fair odor on fresh
fracture, and dead oil along seams), with considerable evidence of
vertical fracture, in a hard, dense, tight dark gray limey formation,
The formation responds readily to zcid.

T expesct to be in Phoenix within the nert 30 days, and
intend to give myself the pleasure of a visit with you. In the
meantire, with kind regards, I am

Sincerely

Yeresi

Vice President

¥ ‘*-dﬁ-_t- . A ™ S y— . ""'""" e TeTT e




Hay 12, 1949

. ¥re T. W Gobaen

New Mexico and Arizona tand Coe
245 Korber Building
Albugquerque, Hew Mexleco

Dear ¥r, Cobeen:

Hr. ﬁoraoy Hager told me that you had in ymu- pos-
session a ocopy of & poroelty-permeability-saturation

. peport on the formetion teated in the Lotkhart- .
 Azteo Hoe 1 well. We would very much like to have &

copy of this report for our flles and would appreclate
your forwarding it to us &t your ‘sarliest convenlence,

It was & pleasure mesting yoﬁ at the meeting in
Albuqusrque and I certainly hope that Mr, Lookhart

. will bring in a well on your property in Navalo County.

It would be a great beon both to yourselves end tho
State of Arizons. '

Very truly yours,

"L As Heindl
Gsologlet

LAH: XD
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